
   

 

August  15-18,  2013  Logan,  Utah 
Sponsored  by:   USU  Luminescence  Lab  /  USGS  Luminescence  Lab 

Logan,  Utah Denver,  Colorado 

* 

Gilbert, 1890 

On behalf of the Utah State University (USU) and  the 
U.S. Geological Survey  (USGS) Luminescence Labs, 
it is our distinct pleasure to welcome you to the  
Rocky  Mountains of Utah and the 9th Annual New  
World Luminescence Dating Workshop.   

Tammy, Michelle, and Shannon 
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Ice breaker 6:30 pm Thursday  August 15th, presentations on Friday August 16 – Saturday August 17th, 

Dinner 6:30 pm  Friday, and all-day field trip to the Lake Bonneville Basin on Sunday August 18th, 2013  


Co-Hosts:  Tammy Rittenour, USU , Shannon Mahan, USGS, and Michelle Nelson, USU   
 

REGISTRATION FEES:
 
Professional Registration $180  Student Registration $80
 

Optional fees:
 
Field Trip Registration Sunday, August 18 $28 Conference Dinner Friday, August 16 $30     


Dinner Companion $30
 

MAPS OF THE CAMPUS/CONFERENCE CENTER  
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ACCOMMODATIONS: OFF-CAMPUS 
Best Western Inn-Complimentary Shuttle  to USU Campus  

$89.00 dbl occ/per night. 250 North  Main Street, Logan, UT 84321  
Phone: 435-752-5700  

Days Inn and Suites Logan-Complimentary Shuttle to USU Campus  
$89.00 dbl occ/per night. 447 N Main Street, Logan, UT 84321  

Phone: 435-752-5700  

http://book.bestwestern.com/bestwestern/US/UT/Logan-hotels/BEST-WESTERN-Weston-Inn/Hotel-Overview.do?propertyCode=45043�
http://www.daysinn.com/hotels/utah/logan/days-inn-and-suites-logan/hotel-overview?partner_id=&hotel_id=31618&group_code=&campaign_code=&propId=DI31618&brand_id=DI&checkout_date=&modify=false&useWRPoints=false&children=0&corporate_id=&ratePlan=&teens=0&affiliate_id=&altPropId=31618&brand_code=BH%2CDI%2CRA%2CBU%2CHJ%2CKG%2CMT%2CSE%2CTL%2CWG%2CWY%2CPX%2CWT%2CWP%2CPN&iata=&rate_code=&adults=1&checkin_date=&rooms=1�


 
 

 

 

 
 

 
  

      

     

       

 

  

 

    

    

     

   

 

9th New World  Luminescence D ating and  Dosimetry Workshop  

Geology Building Auditorium
 
Utah State University
 

Logan, Utah
 
August 15-18, 2013 

Tammy M. Rittenour, USU tammy.rittenour@usu.edu 

Michelle Summa-Nelson, USU michelle.summa@usu.edu 

Shannon Mahan, USGS smahan@usgs.gov 

Oral Presentations—Geology Building Auditorium rm 105 

Poster Presentations—Eccles Conference Center rm 201/203 

Friday, August 16, 2013 ------------------------Presentations 8:45 am-12 pm, 1-6 pm
 

Saturday, August 17, 2013 ---------------------Presentations 8:00 am-12 pm, 1-6 pm
 

Sunday, August 18, 2013----Field Trip 8am-5 pm (drop-off at Salt Lake City airport possible)
 

Emergency Contact: Tammy Rittenour—435-213-5756 

A BIG THANK YOU to  Elizabeth Huss, USGS summer intern from the  
University of New  Hampshire, for putting this booklet together, exhibiting  
grace under pressure, and being unfailing c heerful  when faced with many  
changes!--The  Organizing Committee   
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9th  NEW WORLD LUMINESCENCE DATING AND DOSIMETRY WORKSHOP: AGENDA  

Thursday, August 15, 2013  
6:30-10:00 Ice Breaker (Logan Country Club, 710 North 1500 East, Sage Room, upstairs and on balcony) 

Friday, August 16, 2013  (Breakfast on your own before meeting)  
8:20-8:45 Name Tag and Workshop Booklet Pick-Up (Geology Building, inside main entrance) 

8:45-9:00 	 Tammy Rittenour—Welcome and Logistics 

SESSION A: Optically  Stimulated Luminescence Using Feldspars—Session Chair: Ed Rhodes  
9:00-9:30  C.P. McGuire: A Post-IR  IRSL  procedure  for  K-Feldspar  Grains  in a Fluvial  Setting to Estimate  

Transport Rate  

9:30-10:00	 N.D. Brown: Using single grain K-feldspar post IR50 IRSL225 to constrain depositional dynamics 
of alluvial fan terraces in southern Baja California Sur, Mexico 

10:00-10:30	 Coffee Break (Eccles Conference Center, Room 103) 

10:30-11:00	 E.J. Rhodes: Single grain post-IR IRSL dating of K-feldspar: Practical and theoretical 
considerations 

11:00-12:00	 INVITED KEYNOTE—M. Jain: Feldspar Luminescence: A review and look forward 

12:00-1:00	 LUNCH ON YOUR OWN 

SESSION B:  Luminescence  Applications:  Central Utah, Lake Bonneville and the Snake River Plain— 
Session  Chair: Julie Rich  

1:00-1:30 M.C. Summa-Nelson: Optically Stimulated Luminescence characteristics and ages on quartz 
sand from Lake Bonneville sediments in Cache Valley, Utah 

1:30-2:00	 J.Q.G. Spencer: Testing and refining the timing of hydrologic evolution during the latest 
Pleistocene regressive phase of Lake Bonneville 

2:00-2:30	 K. Nicoll: Inadequate Luminescence Dates and Poorly Constrained Age Models Undermine the 
Younger Dryas Impact Hypothesis 

2:30-3:00	 Coffee Break (Eccles Conference Center, Room 103) 

3:00-3:30	 T. Rittenour: Application of Single-grain OSL dating to alluvial sediments in Range Creek, 
Utah 

3:30-4:00	 R. Bell: OSL dating of Aeolian sediments in the Bruneau Dunes complex on the western Snake 
River Plain, Idaho, USA 

4:00-4:30	 J. Rich: Holocene Aeolian sedimentation and climatic implications for the St. Anthony Dunes, 
Idaho USA 

4:30-6:00 Poster Session I (Eccles Conference Center, Room 201/203)
 

6:30-9:00  Dinner  (Logan Country Club, 710 North 1500 East, Sage Room, upstairs and on balcony)
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9th NEW WORLD LUMINESCENCE DATING AND DOSIMETRY WORKSHOP: AGENDA 

Saturday, August 17, 2013  (Breakfast  on your own before meeting)
  

SESSION C: New Developments and Technical Challenges—Session Chair: Kathleen Nicoll
 

8:00-8:30  L.A. Gliganic: All mixed up? Using single-grain equivalent dose distributions  to shed light  on  
post-depositional mixing  

8:30-9:00  H. Gray:  Towards constraining and quantifying the  partial  bleaching of Quartz OSL in turbid  
fluvial environments  

9:00-9:30  J.M. Pierson: Using Luminescence Production per Unit Dose to Weight Experimental Data  

9:30-10:00 Z. Shen: A simple mathematical approach toward routine use of fast component in quartz OSL 
dating 

10:00-10:30	 Coffee Break (Eccles Conference Center, Room 201/203) 

10:30-11:00	 M.J. Lawson: The Advancement of the Component Test for Assessing Signal Contamination 
within Small Aliquots and Single Grain Measurements 

11:00-11:30	 S. Kreutzer: The R package ‘Luminescence’: A comprehensive tool for luminescence data 
analysis 

11:30-12:00	 S. Huot: Looking for Albite in a Pile of Microcline 

12:00-1:00	 GROUP LUNCH (lunch provided) 

SESSION D: Archaeologic and Geologic Applications of Luminescence Dating—Chair: Tammy Rittenour 

1:00-1:30 	 S. Sakai: Explaining the  Change  in Production and Distribution Patterns  of  Olivine-Tempered  
Ceramics in the Arizona Strip and Adjacent Areas  of the American Southwest using Optical  
Luminescence Dating: Part Two 

1:30-2:00 	 T. Capaldi: IRSL thermochronology of the  Yucaipa Ridge black, San Bernardino Mountains,  
southern California  

2:00-2:30 	 A.O. Sawakuchi: OSL dating of marine sediments offshore  the Amazon River  and Congo River  

2:30-4:00	 Coffee Break and Poster Session II (Eccles Conference Center, Room 201/203) 

4:00-4:30	 A. Zular: Abrupt changes in the ITCZ position during the Late Pleistocene recorded by soil 
formation and dune building in NE Brazil 

4:30-5:00	 S. Mahan: Luminescence Dating of Anthropogenic Features of the San Luis Valley, Colorado: 
What to Know Before, During, and After Sampling 

5:30-7:00	 USU Luminescence Lab Tour and Reception (1770 North Research Parkway, suite 123 - corner of 
1800 North and 600 East) 

Sunday, August 18, 2013 
8:00-5:00	 Field trip (meet in the University Inn Lobby at 8:00 am) 
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9th NEW WORLD LUMINESCENCE DATING AND DOSIMETRY WORKSHOP: ABSTRACTS 

INVITED KEYNOTE: 
Feldspar luminescence: A review and look forward…………………………………………………………………………………………………...18 

M. Jain, B. Guralnik, A.S. Murray, K.T. Thomsen, and J.-P. Buylaert 

ORAL PRESENTATIONS: 
OSL dating of Aeolian sediments in the Bruneau Dunes complex on the western Snake River Plain, Idaho, USA………………………………...10 

R. Bell and J. Rich 

Using single grain K-feldspar post IR50 IRSL225 to constrain depositional dynamics of alluvial fan terraces in southern Baja California Sur, 
Mexico………………………………………………………………………………………………………………………………………………..….11 

N.D. Brown, E.J. Rhodes, J.L. Antinao, E. McDonald, and W.A. Barrera 

IRSL thermochronology of the Yucaipa Ridge block, San Bernardino Mountains, southern California…………………………………………...12 
T.N. Capaldi, N. Solomatova, and E.J. Rhodes 

All mixed up? Using single-grain equivalent dose distributions to shed light on post-depositional mixing…………………………………………15 
L.A. Gliganic, J.-H. May, and T.J. Cohen 

Towards constraining and quantifying the partial bleaching of Quartz OSL in turbid fluvial environments………………………..……………...16 
H. Gray and S. Mahan 

Looking for albite in a pile of microcline…………………………………………………………………………………………………………...…..18 
S. Huot, A. Bonneau, S. Balescu, and M. Lamothe 

The R package ‘Luminescence’: A comprehensive tool for luminescence data analysis……………………………………………………………..21 
S. Kreutzer, C. Burow, M.C. Fuchs, M. Dietze, M. Fischer, and C. Schmidt 

The Advancement of the Component Test for Assessing Signal Contamination within Small Aliquots and Single Grain Measurements………...22 
M.J. Lawson, J.T.M. Daniels, and E.J. Rhodes 

Luminescence Dating of Anthropogenic Features of the San Luis Valley, Colorado: What to Know Before, During, and After Sampling………24 
S.A. Mahan, B. Maat, and B. Donlon 

A Post-IR IRSL procedure for K-Feldspar Grains in a Fluvial Setting to Estimate Transport Rate………………………………………………...25 
C.P. McGuire and E.J. Rhodes 

Inadequate Luminescence Dates and Poorly Constrained Age Models Undermine the Younger Dryas Impact Hypothesis……………………….26 
K. Nicoll and V.T. Holliday 

Using Luminescence Production per Unit Dose to Weight Experimental Data………………………………………………………………………27 
J.M. Pierson, J.E. Mazzocco, and S.L. Forman 

Single grain post-IR IRSL dating of K-feldspar: Practical and theoretical considerations…………………………………………………..………28 
E.J. Rhodes 

Holocene Aeolian sedimentation and climatic implications for the St. Anthony Dunes, Idaho USA……………………………….……………….30 
J. Rich, J. Owen, T.M. Rittenour, and M. Summa-Nelson 

Application of Single-grain OSL dating to alluvial sediments in Range Creek, Utah ……………………….…………………………………..…..33 

Explaining the Change in Production and Distribution Patterns of Olivine-Tempered Ceramics in the Arizona Strip and Adjacent Areas of the 
American Southwest using Optical Luminescence Dating: Part Two…………………………………………………………….…………………...34 

 T.M. Rittenour  

S. Sakai 

OSL dating of marine sediments offshore the Amazon River and Congo River………………………………………………………………………35 
A.O. Sawakuchi, C.M. Chiessi, S. Multiza, E. Schefuss, and L. Nogueira 
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9th NEW WORLD LUMINESCENCE DATING AND DOSIMETRY WORKSHOP: ABSTRACTS 

A simple mathematical approach toward routine use of fast component in quartz OSL dating……………………………………………………...37 
Z. Shen 

Testing and refining the timing of hydrologic evolution during the latest Pleistocene regressive phase of Lake Bonneville……………………….38 
J.Q.G. Spencer, C.G. Oviatt, M. Pathak, and Y. Fan 

Optically Stimulated Luminescence characteristics and ages on quartz sand from Lake Bonneville sediments in Cache Valley, Utah………...…40 
M.C. Summa-Nelson and T.M. Rittenour 

Abrupt changes in the ITCZ position during the Late Pleistocene recorded by soil formation and dune building in NE Brazil…………………...44 
A. Zular, A.O. Sawakuchi, H. Wang, C.C.F. Guedes, P.C.F. Giannini, G.A. Hartmann, R.I.F. Trindade, P.F. Jacqueto, and G. Moreira 

POSTER PRESENTATIONS 

Preliminary observations of single-grain optically stimulated luminescence (OSL) of quartz and post-infrared high temperature stimulation (post-
IR IRSL) of feldspars on sand-size fractions of the Providence Mountains alluvial fan chronosequence, Mojave Desert, California……………...8 

J.L. Antinao, S.E. Baker, E. Huenupi, and E. McDonald 

OSL dating of wave-generated sand bars in the lower Tapajos River, eastern Amazonia……………………………………………………………..9 
L.A. Arkai, A.O. Sawakuchi, L. Nogueira, and B.B. Turra 

Black Mesa revisited: Climate change impacts on sand supply and availability and the formation and stability of late Quaternary sand sheets and 
falling dunes, southern Colorado Plateau, USA……………………………………………………………………………...………………………..13 

A. Ellwein, S. Mahan, and L. McFadden 

SAR dating of the Holocene eolian sand depositional record San Luis Province, western Argentina ……….............................................………..….14
 
S.L. Forman, A. Tripaldi 

Evidence for Post-Burial Re-Setting of Luminescence Signals in Eolian Sand on Upland Ridges in Southeastern Minnesota………………..….17 
P.R. Hanson, J.A. Mason, P.M. Jacobs, A.R. Young 

Radiofluorescence of quartz: Challenges towards a dating application: a project description……………………………………………………….20 
A. Junge, R. Steup, S. Kreutzer, C. Schmidt, R. DeWitt, and M. Fuchs 

An evaluation of SAR data-collection variations and data-analysis approaches for dating modern sediments with OSL…………………………..23 
K. Lepper, K.M. Lorenz, and E.P. Argyilan 

OSL dating of Brazilian continental carbonates (tufas) using their terrigenous content………………………………….…………………………29 
L.M.A.L. Ribeiro, A.O. Sawakuchi, W. Sallun Filho, and M.J. Remedio 

lexsygSmart—A New Basic Luminescence Reader for Dosimetry and Dating Application………………………………………………………….31 
D. Richter, A. Vetterlein, A. Richter, and K. Dornich 

Preliminary chronology of Holocene alluviation and arroyo dynamics in Johnson Wash, southern Utah………………………………………….32 
K.E. Riley and T.M. Rittenour 

Radiofluorescence dose-response of various quartz samples: First results…………………………………………………………………………...36 
C. Schmidt, S. Kreutzer, R. DeWitt, A. Junge, R. Setup, and M. Fuchs 

Evaluation of the Thermoluminescence (TL) sensitivity for facies correlations in oil wells………………………………………………………….38 
D.F. Souza, A.O. Sawakuchi, and C.F. Guedes 

Constraining abandonment ages and primary controls on hillslope evolution for Quaternary fluvial terraces in the Nenana River Valley, Alaska 
Range………………………………………………………………………………………………………………………………………………….....41 

L.A. Walker, J.R. DeVore, S.P. Bemis, and S.A. Mahan 

Late Glacial-Holocene stratigraphy: dune-paleosol records in the Illinois River Valley……………………………………………………………..42 
H. Wang 

Limits of Luminescence Dating: an update regarding quartz of the Southern Alps of New Zealand and the Olympic Mountains, Washington, 
USA………………………………………………………………………………………………………………………………………………………43 

C.E. Wyshnytzky and T.M. Rittenour 
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Preliminary observations of single-grain optically stimulated luminescence 

(OSL) of  quartz and post-infrared  high temperature infrared stimulation 


(post-IR IRSL) of feldspars on sand-size fractions  of  the Providence Mountains
  
alluvial fan chronosequence,  Mojave Desert,  California  

Antinao, J.L.1*, Baker, S.E.1, Huenupi, E.1, McDonald, E.1 

1 Desert Research Institute, Reno, NV 89512 USA (jantinao@dri.edu) 

{POSTER PRESENTATION} 

The Providence Mountains alluvial fan chronosequence represents the response of a Mojave Desert alluvial fan 
setting to climate change during the Quaternary. Testing the age of the different units of this sequence is an 
important step is deciphering the potential linkages between climate change (regional and global) and the 
geomorphic response of these arid catchments. We present here results from tests on samples taken in 2013 
from fan units Qt4, Qt3 and Qt2, derived from mixed plutonic (PM), quartz monzonite (QM) and mixed 
volcanic (VX) lithologies, in the sequence of McDonald et al. (2003). Tests for single-grain optically stimulated 
luminescence (OSL) of quartz and post-infrared high temperature infrared stimulation (post-IR IRSL) of 
feldspars on sand-size fractions of the sediments were accomplished.  The sedimentology of the deposits 
indicates that deposition was in ephemeral, flash-flood settings.  Based on results from other settings where 
debris flows and flash floods are prevalent, we assume that bleaching was accomplished in the channels and 
hillslopes before the event, instead of taking place during transport. Single grain methods, along with minimum 
age model determinations, are preferred in this case because the assumed bleaching mechanisms likely yield a 
sizable population of poorly bleached grains. 

Analysis of the first test samples has shown that the OSL-SAR protocol as applied to quartz might be difficult 
in these units.  Quartz from units PM-Qt3 and -Qt4 appears to be dim, showing unstable slow and medium 
signals. To address the issue of low sensitivity of quartz grains in this region, we have also tested K-Feldspar 
grains with IRSL and post-IR IRSL protocols.  Equivalent dose determinations on both quartz and feldspar of 
the PM Qt4 and Qt3 samples are of ~ 100 and 400 Gy, respectively, with stratigraphic consistency within units. 
Fading tests yield g values of 5-10% per decade on feldspar measurements, which could considerably impact 
the uncertainty determination of calculated ages. We performed EDX-SEM measurements on selected grains 
after IRSL measurements on feldspar grains. Results indicate highly variable K content, although no clear 
linkages have been observed between K content and equivalent dose or fading properties. A multiple-method 
investigation of dose rates is underway to determine ages. In a second stage of this investigation, these ages 
will be compared with depth-profile cosmogenic 10Be chronology for the same units (McDonald and Gosse, 
unpublished), in a cross-check of these techniques. 

McDonald, E.V., McFadden, L.D., Wells, S.G., 2003. Regional response of alluvial fans to the Pleistocene-Holocene climatic transition, Mojave 
Desert, California. In: Enzel, Y., Wells, S.G., Lancaster, N. (Eds.), Paleoenvironments and paleohydrology of the Mojave and southern Great Basin 
Deserts. Geological Society of America, Boulder, Colorado, pp. 189-205. 
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OSL dating of wave-generated sand bars in the lower Tapajós River,  eastern 

Amazônia  

L.A. Araki1*, A.O. Sawakuchi1, L. Nogueira1, B.B. Turra1 

1Universidade de São Paulo, Instituto de Geociências – Luminescence Geochronology Laboratory, São Paulo, SP, Brazil. 
(lina.araki@usp.br) 

{POSTER PRESENTATION} 

The confluence of Amazonas and Tapajós rivers in eastern Amazônia (-2.3°S, -54.8°W) comprise a stabilized 
sediment bar, which generates a natural dam in the Tapajós River. This bar is interpreted as an Amazon River 
levee that grows downstream. The dam effect provokes widening and constant wave action in the lower reach 
of the Tapajós River. Thus, this portion of the Tapajós River stands out as a “wave-dominated river” 
characterized by deposition of muddy sediments in deep water (up to 40 m water depth) and development of 
sand bars that grow upstream (i.e. the opposite direction of the river flow). The sand bars result from 
alongshore currents associated with waves generated by action of the northeast trade winds in the dam area. 
The age of the sedimentary features produced by these uncommon fluvial sedimentary dynamics is unknown. 
In this research, Optically Stimulated Luminescence (OSL) dating was used to determine deposition ages for 
wave-dominated sand bars and the Amazon River levee that blocks the Tapajós River mouth. We also describe 
the chronological and sedimentary evolution of this system, combining OSL dating with geomorphological, 
stratigraphical and facies analysis. 

Samples for OSL dating were collected at trenches and bar outcrops using aluminum tubes. Around 200 g for 
each sample were dried and packed in sealed containers for gamma-spectrometry measurements (using a high-
purity Germanium detector (HPGe) and dose-rate calculations. Quartz grain aliquots (180-250 μm) were 
prepared for OSL measurements in a Risø TL/OSL-DA 20 reader using blue LEDs stimulation (470 nm), Hoya 
U-340 filters (290-370 nm) and a built-in 90Sr/90Y beta radiation source delivering a dose rate of 0.084Gy/s. For 
each sample, 24 quartz aliquots were measured for equivalent dose estimation using a single aliquot 
regenerative dose protocol (SAR). The pre-heat temperature was 200 °C and natural doses were calculated 
using the Central Age Model. A dose recovery test was run with given doses of 84, 33.6 and 2.52 Gy (5 
aliquots/given dose). The measured/given dose ratios were respectively 0.96, 0.97 and 1.13. As the values of 
measured/given dose ratios were close to unity, the samples are appropriate to be used as a natural dosimeter 
and the selected SAR protocol is adequate for dose measurement. 

The minimum and maximum dose rates were, respectively, 0.256 and 1.878 Gy/ka. The OSL ages obtained for 
the upstream portion of the Amazon River levee were at least 6,743 ± 719 years. The wave-generated bars of 
the Tapajós River showed three intervals of genesis. The newer interval is around 252 ± 33 and 257 ± 40 years 
as represented by active bars from opposite channel margins. The older and middle interval comprises 
stabilized bars covered by vegetation, and the ages are respectively 10,704 ± 773 years and 6,488 ± 189 years. 

Despite conditions for wave action, which have been present since at least the Early Holocene, alongshore bar 
growth does occur in short time periods. Thus, we hypothesize that the increase in local sediment supply, 
caused by vegetation cover loss, directly determined episodes of sand bar development in the lower Tapajós 
River.  These periods where loss of vegetation occurs could be related to an Early-Mid Holocene drought during 
which Savanna-type vegetation expanded (Freitas et al., 2001) or related to deforestation and human settlement 
in the lower Tapajós river region during the last few centuries. 

Freitas, H.A., Pessenda, L.C.R., Avarena, R., Gouveia, S.E.M, Ribeiro, A.S., Boulet, R., 2001. Late Quaternary Vegetation Dynamics in the Southern 
Amazon Basin Inferred from Carbon Isotopes in Soil Organic Matter. Quaternary research, v. 55, n. 1, 39-46. 
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OSL dating of aeolian sediments in the Bruneau Dunes complex on the western 

Snake River Plain, Idaho, USA  

R. Bell*1, J. Rich1 

1Department of Geography, Weber State University, 1210 University Circle, Ogden, UT 84408, USA (richardbell1@mail.weber.edu) 

{ORAL PRESENTATION} 

This preliminary study provides the first age estimates on the Bruneau Dunes located in southwest Idaho, USA. 
These dunes are positioned in a depression, approximately 5.6 km in diameter, known as Eagle Cove located on 
the western Snake River Plain.  Because of the geomorphic configuration of Eagle Cove, aeolian sediments 
carried by wind travel into this basin and become trapped; the wind energy decreases while moving out of the 
basin and the entrained sediment load is deposited creating one of the tallest dune structures in North America 
standing at >160 m (Greeley and Iverson, 1985).  The accumulated aeolian sediments in the center of Eagle 
Cove create a chain of prominent star dunes that cover approximately 2.4 km2 and are formed by prevailing bi
directional winds that blow from both the northwest and southeast during the year.  Surrounding the cove are 
fixed linear dunes covered by sagebrush and wild grass.  The entire active Bruneau Dune complex and the 
surrounding inactive dunes cover approximately 20 km2 . 

The current climate in this region is classified as semi-arid receiving 200 mm of precipitation, mostly in the 
form of snow during the winter months.  The average temperature is 19.5 °C and ranges from 3 °C in the winter 
to 33°C during summer months. 

A total of six samples were taken from four geographically disparate sites.  Two sample sites were located 
within the fixed dunes that surround Eagle Cove while a third location was a blowout area in the active sands. 
A fourth sample site was a lacustrine outcrop imbedded in the Bruneau Dune sands from what appeared to be a 
Pleistocene-aged lakebed. All samples were stratigraphically consistent and optically stimulated luminescence 
(OSL) provided age control. OSL measures the sample response to environmental ionizing radiation and 
provides a robust dating technique for aeolian material that determines when the sediments were last exposed to 
sunlight. OSL samples were processed and analyzed at the Utah State University Optically-Stimulated 
Luminescence Laboratory in Logan, Utah, USA. 

The authors suggest that OSL age estimates of 9.9 ± 2 ka, 7.2 ± 2.2 ka, 3.2 ± 1.2 ka, 1.6 ± 1.2 ka, and 1.2 ± 0.6 
ka from the Bruneau Dunes relate to past episodes of increased environmental aridity, which enhanced aeolian 
activity for the western Snake River Plain. Research by others (e.g., Smith and Betancourt, 2001; Beierle and 
Smith, 1998; Forman and Pierson, 2003) working in localities near the Bruneau Dunes have suggested a warmer 
drier climate during time intervals that coincide with the OSL dates determined by this study. The sample from 
the lacustrine outcrop has an optical age estimate of ~22 ka indicating an episode of increased moisture that 
most likely restricted dune mobility during that time. An understanding of the sedimentation history of aeolian 
sequences such as the Bruneau Dunes can assist in providing insight to climatic environmental change for the 
Snake River Plain.   

Beierle, B., Smith, D., 1998.  Severe drought in the early  Holocene (10,000-6800 BP) interpreted from lake sediment cores, southwestern Alberta,  
Canada.  Palaeo  140, 75-83.  

Forman, S. L.,  Pierson, J., 2002. Formation of linear and parabolic  dunes on the eastern Snake River Plain, Idaho in the nineteenth century.  
Geomorphology  56, 189-200.  

Greeley, R. Iverson, J.D., 1985. Wind  as a geological process on  Earth, Mars,  Venus and Titan. Cambridge University Press, Great Britain,  333 pgs.  
Smith, F., Betancourt, J., 2001.  The effect of Holocene temperature fluctuations on the evolution and ecology of Neotoma (woodrats) in Idaho and  

northwestern Utah. Quaternary  Research  59, 160-171.  
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Using single grain K-feldspar post-IR50  IRSL225  to constrain depositional 
dynamics of alluvial fan terraces in southern Baja California Sur, Mexico  

N.D. Brown1*, E.J. Rhodes1, J.L. Antinao2, E. McDonald2, W.A. Barrera1 

1 University of California, Los Angeles, CA 90095 USA (nathan.david.brown@ucla.edu) 
2 Desert Research Institute, Reno, NV 89512 USA 

{ORAL PRESENTATION} 

Within the extensional basins of the southern tip of Baja California Sur, Mexico, are extensive alluvial fan 
terraces.  The depositional dynamics of these units are largely unknown, because there are many challenges 
associated with dating the sediments therein: organic material suitable for radiocarbon dating is rare, 
bioturbation near the surface is common, and post-depositional reworking often precludes terrestrial 
cosmogenic nuclide dating.  Luminescence dating stands as a strong alternative, but must overcome the 
obstacles associated with potentially rapid, subaqueous deposition (incomplete bleaching), bioturbation 
(foreign grains), and the typically low sensitivity of quartz grains in areas of active tectonics. 

To overcome these difficulties we have chosen to use single grain post-IR IRSL K-feldspar dating (Buylaert et 
al., 2011).  The theoretical advantages of this technique are discussed, with emphasis on the problem of 
anomalous (athermal) fading. 

The issue of finding the true depositional age is considered, and recommendations are made for i) the omission 
of grains with outlying dose values, and ii) the selection of the burial dose value. 

Buylaert, J.P., Thiel, C., Murray, A.S., Vandenberghe, D., Yi, S., Lu, H., 2011.  IRSL and post-IR IRSL residual doses recorded in
 
modern dust samples from the Chinese loess plateau. Geochronometria 38, 432-440.
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IRSL thermochronology of the Yucaipa Ridge block,  San Bernardino
  
Mountains, southern California
  

Tomas N. Capaldi1*, Natalia Solomatova2, Edward J. Rhodes1 

{ORAL PRESENTATION} 

1 Department of Earth and Space Sciences, University of California, Los Angeles, California, USA 
2 Division of Geological and Planetary Sciences, California Institute of Technology, Pasadena, California, USA 

New luminescence methods have the potential to provide low-temperature thermochronomerty for quartz and 
feldspar grains (Herman et al., 2010). The goal of the present study is to assess infra-red stimulated 
luminescence (IRSL) as a low-temperature thermochronometer to constrain the cooling history of uplifted 
crystalline basement. Yucaipa Ridge block of the San Bernardino Mountains, southern California, provides a 
suitable location for preliminary experimentation due to its rapid uplift rate of approximately 1.5 mm a-1 (Binnie 
et al., 2008). Luminescence measurements of feldspar grains, derived from a pair of ~300 m vertical transects of 
igneous and metamorphic rocks within the Yucaipa Ridge block near Forest Falls, California, provide 
encouraging preliminary results. These feldspar IRSL measurements yield a strong relationship between the 
fraction of saturation of the samples and elevation. The IRSL measured at 50°C displayed significant fraction of 
saturation (90-95%) for samples collected at higher elevations, corresponding to apparent ages in excess of 
~150,000 years. Samples from lower elevations displayed a lower fraction of saturation and lower apparent age 
estimates, suggesting more recent exhumation and cooling. 

Binnie, S.A., Phillips, W.M., Summerfield, M.A., Fifield, K.L., Spotila, J.A., 2008, Patterns of denudation through time in the San Bernardino 
Mountains, California: Implications for early-stage orogenesis, Earth and Planetary Science Letters, v.276, 62-72. 

Herman, F., Rhodes, E.J., Jean, B.C. and Heiniger, L., 2010, Uniform erosion rates and relief amplitude during glacial cycles in the Southern Alps of 
New Zealand, as revealed from OSL-thermochronology: Earth and Planetary Science Letters, 297(1-2): 183-189. 
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Black Mesa revisited:  Climate change impacts on sand supply and availability
  
and the formation and stability of  late Quaternary sand sheets and falling
  

dunes, southern Colorado Plateau, USA  

A. Ellwein1, S. Mahan2*, L. McFadden3 

1Western State Colorado University, Dept. of Natural and Environmental Sciences, Gunnison, CO 81231 USA
2U.S. Geological Survey, MS 974, Denver Federal Center, Denver, CO 80225 USA
3University of New Mexico, Earth and Planetary Sciences, Albuquerque, NM 87131 USA 

{POSTER PRESENTATION} 

Stabilized sand dunes that exhibit incipient to well-developed soil profiles are common on the southern 
Colorado Plateau.  Eolian sediments are often thought to be active during arid conditions and stabilized as 
effective precipitation increases. In this study, detailed geomorphic mapping, analysis of soil-stratigraphy, and 
15 optically stimulated luminescence (OSL) ages from eolian sand dunes of the Black Mesa region of 
northeastern AZ, reveal a major period of eolian deposition from roughly 15-30 ka and sand sheet stabilization 
from 8-12 ka.  Both periods are characterized by higher effective precipitation than the present throughout the 
region (e.g. Anderson, 2000). 

The mid- to late Holocene eolian record indicates local linear dune construction resulting from small areal 
increases in sediment supply but very little localized reactivation of previously stabilized sand sheets.  Cooler, 
wetter, and more variable climatic conditions during MIS 3 and 2 resulted in increased sediment supply from 
stream channels and floodplains, rapidly filling tributary canyons with eolian sediments up to 60 km downwind 
from their source and these deposits have remained largely stable since their deposition.  This observation is 
corroborated by dispersion (or scatter) in the OSL radial plots of the measured equivalent doses. All of the 
younger dune reactivation samples show over-dispersion of 34-24% and two distinct populations with very little 
scatter other than within the population clusters, while the older topographically controlled samples show a 
dispersion of 4-18% and only one population with almost no scatter around the mean of the population. 

Topographically controlled falling dunes and sand ramps on Black Mesa are preserved because of their 
geomorphic position and provide evidence of the paleoenvironmental state of the fluvial and eolian systems 
before, during, and immediately after the last glacial maximum on the southern Colorado Plateau. OSL ages 
allow us to extrapolate that while the stability and age of eolian deposits varies widely between landscape 
positions in the Colorado Plateau; these same eolian deposits in similar landscape positions have identical 
forms, stratigraphic characteristics, soil profile development, and ages of development. 
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SAR dating of the Holocene eolian sand depositional record San Luis Province,  
western Argentina  

Steven L. Formana and Alfonsina Tripaldib 
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aUniv. of Illinois at Chicago, Chicago, Illinois 60607, USA (slf@uic.edu)

bUniversity of Buenos Aries, IGEBA-CONICET, Buenos Aries, Argentina (alfo@gl.fcen.uba.ar)
 

Stabilized dune fields are common in western Argentina and reflect potentially drought variability in the late 
Quaternary. Geochronologic studies focused on the San Luis dune field on the western Pampas, with a mean 
annual precipitation of ~ 700 mm. Exposures through compound and digitate parabolic dune reveal a complex 
eolian history with multiple buried soils and intercalated eolian sand. Optical dating employed the 100-150 
micron quartz grains using single aliquot regeneration (SAR) protocols. These eolian sands are immature 
mineralogically with quartz percentages between 40 and 50%.  Unlike other Andean-sourced quartz, Pampean 
sediments show a clear dominance of fast luminescence component with medium and slow components near 
background levels. This quartz exhibits relatively small sensitivity changes (<10%) through the SAR protocols 
and with repeat doses yielding near identical luminescence response. Further, a known dose given in the 
laboratory was recovered by the SAR protocols. Geochronometric sensitivity of Pampean quartz reflects full 
solar resetting, the dominance of fast luminescence components and high light output, possibly reflecting 
multiple dose and solar reset cycles for this quartz.  

There are thick sequences (5-7 m) of eolian cover sands on upland surfaces within the Rio Quinto watershed. 
These near continuous sequences of eolian sand initially deposited ca. 11.6 to 10 ka ago and continuing to at 
least 1 ka reflects deposition of a sand sheet, probably with sand sourced from an adjacent aggraded fluvial 

systems. Post ca. 1 ka the Rio Quinto degraded by 30 m, 
isolating many upland surface from further eolian additions.  
Sand sheet accretion is associated with drier conditions than 
today with predominance of grassland versus savannah-type 
environments (Espinal) that were common prior to European 
settlement. This dry condition is associated with a weakened 
South American Monsoon and less import of Amazon-
sourced moisture from orographic jets that are confined to 
the Andean Front. 

Near the top of many sections is a distinct ash that is  
probably associated with the  1932 Cerro Azul phreatic  
eruption, which in many  places is immediately  covered by  
eolian sand. The ash may have increased land surface 
hydrophobicity during a mulit-year,  particularly dry period, 
enhancing sediment availability. In turn over  grazing and 
expansion of acreage to wheat, like the 1930’s Dust Bowl on 
the Great Plains, expanded the footprint of eolian activity. 

Figure 1: Stratigraphy, sedimentology and associated OSL ages for  
sections on upland surfaces in the Rio Quinto watershed, San Luis  
Province, western Argentina  

mailto:slf@uic.edu)�
mailto:alfo@gl.fcen.uba.ar


 
 

 
 

 
 

 
 

 
     

 
 

  
   

 
 

   
   

    
 
 

  
 

    
 

 
 

   
 

   
   

 
   

 
  

 
  

All mixed up? Using single-grain equivalent dose distributions to shed light on 
post-depositional mixing  

L.A. Gliganic1*, J.-H. May1, T.J. Cohen1 

1 School of Earth and Environmental Sciences, University of Wollongong, NSW 2500 Australia (lukeg@uow.edu.au, 
luke.gliganic@gmail.com) 

{ORAL PRESENTATION} 

The optically stimulated luminescence (OSL) signal from quartz grains can be used to estimate the depositional 
age of sediments that were fully bleached during transport and have not been mixed after deposition. However, 
sediment that is transported fluvially may not have been exposed to sufficient sunlight to bleach the latent OSL 
signal, while stable land surfaces on which soils are developing will likely be subject to mixing processes such 
as bio- and pedoturbation. In these cases, large equivalent dose (De) datasets derived from individual sand-sized 
quartz grains can often shed light on the depositional and post-depositional histories of sedimentary deposits. 

Here, we report the results of geochronological investigations of Mt Chambers Creek alluvial fan, on the eastern 
footslopes of the Flinders Ranges, South Australia. We collected 13 OSL samples from bank exposures and pits 
excavated into relict floodouts to reconstruct late Quaternary alluvial dynamics. The De values from individual 
quartz grains were measured using the single-aliquot regenerative-dose procedure. Over-dispersion values of 
between 26 and 68% were obtained during measurement of the natural signal. These values are significantly 
higher than the <10% over-dispersion values obtained during dose-recovery experiments, suggesting that most 
of the deposits were poorly bleached, mixed, and/or experienced significant dose rate heterogeneity. A suite of 
models, including the central and minimum age models and the finite mixture model (FMM) were used to 
elucidate these issues. The FMM was applied with a range of input parameters and the results were compared to 
ensure the identified components were not artifacts of the model.  

Despite the alluvial nature of the sediment, the De data is not consistent with a scenario involving partial 
bleaching during transport. While dose rate heterogeneity almost certainly increases the over-dispersion of De 
data, the generally homogeneous nature of the deposits suggest that it is unlikely to cause all of the observed 
variability. Given the context and De data, post-depositional mixing by bio- and pedoturbation is inferred to be 
the major process increasing over-dispersion. We infer that depositional ages for each sample are reflected by 
the major FMM component and that the secondary components represent intrusive younger grains. The fan-
wide presence of contemporaneous intrusive grain-populations suggests that post-depositional mixing occurred 
in phases, possibly associated with intervals of increased bio- and pedoturbation related to enhanced magnitude 
and/or frequency of precipitation.  
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Towards constraining and quantifying the partial bleaching of Quartz O SL in
  
turbid fluvial environments using  fluid dynamics  

Harrison Gray1* and Shannon Mahan1 

1US Geological Survey, Denver Federal Center, Lakewood, CO 80225 USA (hgray@usgs.gov) 

{ORAL PRESENTATION} 

Fluvial sediments are the frequent target of optically stimulated luminescence (OSL) based geochronology because of 
their importance in deciphering climatic and tectonic change.  However, a more complete understanding of partial 
bleaching as it occurs in this environment can improve the utility of OSL in fluvial environments.  Attenuation of solar 
energy through the water column, flocculation of the particles, reworking of sediments during high water, and 
randomization of the particles in turbulent systems (i.e. turbidity) have all been cited as factors in partial bleaching 
(Lepper 1995, written communication) .  In particular, river turbidity is often alluded to as the main source of partial 
bleaching, yet this relationship has not been explored in detail within the published OSL literature. The apparently better 
bleaching of an OSL signal in fluvial sand grains compared to silt is also not fully understood (Olley et al., 1998; Colls et 
al., 2001; Wallinga, 2002b), although Truelsen and Wallinga (2003) looked at thermal transfer effects on grain size as a 
way to understand the phenomenon.  Since a more complete comprehension of partial bleaching allows for improvements 
in technique applicability, we propose to explore the implications of fluid dynamics on the resetting of the OSL signal.  
We will employ both empirical and theoretical-based approaches to accomplish this. 

First, we will quantify the independent variables of water opacity on OSL signal bleaching by using an experimental 
apparatus composed of a light-tight, two-meter-long graduated cylinder, fitted with sunlight-simulating LEDs.  This 
apparatus will be mounted above a water column of controllable depth that will be diluted or concentrated by varying the 
percent mass of suspended sediment in the water column.  Below the apparatus and the water column will sit a pre-dosed 
OSL discs.  After various experimental parameters have been achieved, the pre-dosed OSL discs will then be analyzed to 
ascertain the extent of partial bleaching based on the percent of aliquots statistically indistinguishable from an equivalent 
dose of zero.  A water depth versus opacity relationship for one and two-sigma populations of completely bleached 
aliquots will then be used to quantify the zone of bleaching in a turbid water column based on light penetrative depth.  
This zone can subsequently act as an empirical constraint for numerically-based fluid dynamic models, which will enable 
an estimate of the time necessary for sediment to persist in this zone for complete bleaching.  By constraining the zone of 
bleaching of the OSL signal, we hope to contribute to future numerical modeling studies of OSL bleaching in fluvial 
environments. 
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Evidence for Post-Burial Re-Setting of Luminescence Signals in Eolian Sand 

on Upland Ridges in Southeastern Minnesota  

P.R. Hanson1*, J.A. Mason2, P.M. Jacobs1, A.R. Young1,3 

1School of Natural Resources, Dept. of Natural Sciences, University of Nebraska, Lincoln NE 68583-0996 (phanson2@unl.edu)
2Department of Geography, University of Wisconsin, Madison WI 53706 
3School of Natural Resources, Groundwater Resources Coordinator, University of Lincoln, Nebraska, 68583-0996 

{POSTER PRESENTATION} 

This study was initiated to identify the age of eolian sand found on narrow ridges in the Root River valley of 
southeastern Minnesota.  The ridges in the region are cored by Ordovician Dolomite and Cambrian Sandstone, 
but the ridge tops are typically covered with Peoria and older loess units.  However, in some locations the 
Peoria loess is absent and instead the ridge tops are covered with up to 3 meters of eolian sand which was likely 
sourced from local river valleys and transported to the uplands by sand ramps. 

We studied nine ridge top soil profiles and collected  17 OSL samples from eolian sand at depths ranging from  
0.3 to 2.6 m below the present ground surface.  All OSL analyses were conducted using small aliquots where  
90-150 µm quartz grains  were  applied to the inner  2 mm of 10 mm aluminum disks.  The OSL ages ranged 
from 12.7 to 1.5 ka indicating a significant amount of variability between the ages, and potentially suggesting  
nearly continual eolian deposition throughout the  Holocene.  Upon further investigation, several key differences  
were identified  between those samples taken from within 1 m of the ground surface when compared with 
samples that were more deeply buried.  Those samples collected from depths of greater than one meter  yielded  
ages that were tightly  clustered between 12.7 to 10.3 ka, while samples taken from depths of less than 1 m  
showed ages with much higher spread that ranged from 1.5 to 9.9 ka.  In addition, the samples collected from  
within 1 m of the present ground surface also commonly showed higher spread in their equivalent dose  
distributions and higher  overdispersion values  relative to the samples  that were more deeply buried.  

These lines of evidence suggest the luminescence signals from the upper portions of these profiles were reset by 
bioturbation, and therefore do not represent true burial ages.  This interpretation is supported by evidence from 
a core sample collected from one of our sites that shows primary eolian laminations are preserved below 1.2 m 
depth but not above this depth.  Presumably, the bioturbation agents were effective at both resetting the 
luminescence signal and disturbing the primary bedding to depths of at least 1 m.  If bioturbation was active 
below this threshold it apparently did not impact either of these indicators.  Our findings suggest the upper 1 m 
of these profiles were impacted by bioturbation and that the eolian sand was most likely deposited between 12.7 
to 10.3 ka.  
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Looking for Albite in a  Pile of Microcline  

Sébastien Huot1*, Adelphine Bonneau1, Sanda Balescu2 and Michel Lamothe1 

1Département des  sciences de la Terre et de l'atmosphère - GEOTOP, Université du Québec à Montréal, Canada 
(huot.sebastien@courrier.uqam.ca)
 
2 Laboratoire de Préhistoire et Quaternaire, EA 4221, Université des Sciences et Technologies de Lille, 59655 Villeneuve-d’Ascq 

Cedex, France.
 

{ORAL PRESENTATION} 

Understanding the source of luminescence is important when dealing with single grain feldspar dating (or with 
any very small aliquot). Although the calculated dose rate is very different for a grain of microcline (an all 
potassium feldspar) compared to a grain of albite (an all sodium feldspar), during analysis their signal can look 
very similar and pinpointing the exact feldspar source can be difficult.  Is there a more accurate, convenient, and 
efficient way to identify the specific type of alkali potassium feldspar or plagioclase found in our aliquot after 
analysis other than taking it to an electron microscope? 

We will present current work at the University of Quebec luminescence lab exploring the feasibility of FTIR 
(Fourier transform infrared) spectroscopy and Raman spectroscopy, as well recent data obtained from a 
modified Raman spectrometer coupled with a defocussed laser.  These tools allow us to perform a quick survey 
over the small area of our aliquot.  We will conclude with preliminary applications and investigations on the 
properties of albite as it relates to luminescence. 

18
 

mailto:huot.sebastien@courrier.uqam.ca


 
 

 
 

  
    

  
 

 
 

    
 

  
  

 

 
 

    
   

     
  

   
    

 

 
 

   
 
 

Feldspar luminescence: A review and look forward  

M. Jain1*, B. Guralnik3, A.S Murray2, K.T. Thomsen2, J-P Buylaert1,2 

1Center for Nuclear Technologies, Technical University Denmark, DTU Risø Campus, Denmark (maja@dtu.dk)
2 Nordic Laboratory for Luminescence Dating, Department of Geoscience, University of Aarhus, Denmark 
3Department of Earth Sciences, ETH, 8092 Zurich, Switzerland 

{INVITED ABTRACT/KEYNOTE SPEAKER/ORAL PRESENTATION} 

There are several promising signals from feldspars that show low or no fading: for example a) an elevated 
temperature infrared stimulated luminescence (IRSL) signal measured after a prior infrared bleach at or above 
room temperature (pIR-IRSL; Thomsen et al., 2008; Buylaert et al., 2012), and b) the signal obtained from a 
combination of detection between the pulses (>5 µs) and selection of data only from the later part of the pulsed 
IRSL measurement (Jain and Ankjærgaard, 2011). Based on detailed study of transport routes using time-
resolved OSL (TR-OSL), it has been shown that these signals arise from recombination via the band tail states 
(~0.05 eV phonon assisted diffusion and quantum mechanical tunnelling; Jain and Ankjærgaard, 2011).  

Despite significant developments in theoretical understanding, there is still debate in the literature regarding the 
trap(s) responsible for IRSL. A first-order based interpretation of thermal annealing data suggests the presence 
of more than one IR-sensitive trap (Li and Li, 2011), but a consideration of the more likely complex charge 
transport suggests that a single trap could give rise to the observed range of TL and OSL processes (Jain and 
Ankjærgaard, 2011; Thomsen et al., 2011; Jain et al., 2012). Recently, Andersen et al. (2012) used red-IR 
excitation spectroscopy to demonstrate decisively that there is only one IR-sensitive trap in feldspar, responsible 
for both IR and post-IR IRSL signals. 

In this presentation we give an overview of the performance of the different feldspar signals in obtaining 
accurate ages, and review the success of the feldspar model (Jain and Ankjærgaard, 2011) in explaining the 
origins of these stable signals and related luminescence phenomena. Finally we suggest directions for future 
research aimed at both understanding the physics of feldspar luminescence and its use in dosimetry and dating. 

Andersen, M.T., Jain, M., Tidemand-Lichtenberg, P., 2012.  Red-IR stimulated luminescence in K-feldspar: Single or multiple trap origin? Journal  of  
Applied Physics 112, 043507.  

Buylaert, J.-P., Jain, M., Murray, A.S., Thomsen, K.J., Thiel, C., Sohbati, R., 2012. A robust feldspar luminescence dating method for Middle and  
Late Pleistocene sediments. Boreas 41,  435-451.  

Jain, M., Ankjærgaard, C., 2011.  Towards a non-fading signal in feldspar: Insight into charge transport and tunnelling from time-resolved optically  
stimulated luminescence. Radiation  Measurements, 46, 292–309.  

Jain, M., Guralnik, B., Andersen,  M. T., 2012.  Stimulated luminescence emission from localized recombination  in randomly distributed defects.  
Journal  of physics: Condensed matter 24, 385402.   

Li, B., Li, S.-H., 2011. Thermal stability of infrared stimulated luminescence of sedimentary K-feldspar. Radiation Measurements 46,  29–36.  
Thomsen K.J., Murray  A.S., Jain,  M.,  2011. Stability of IRSL signals from sedimentary  feldspars. Geochronometria, 38(1),  1–13.  
Thomsen, K.J., Murray, A.S., Jain, M., Bøtter-Jensen, L.,  2008. Laboratory fading rates of various luminescence signals  from  feldspar-rich sediment  

extracts. Radiation Measurements 43, 1474-1486.  
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Radiofluorescence of quartz:  Challenges towards a dating application:  a 

project description  

A. Junge1*, R. Steup1, S. Kreutzer1, C. Schmidt2, R. DeWitt3, M. Fuchs1 

1 Department of Geography, Justus-Liebig-University Giessen, Giessen 35390 Germany, (andreajunge@arcor.de) 
2 Geographical Institute, Geomorphology, University of Bayreuth, Bayreuth 95440 Germany 
3 Department of Physics, East Carolina University, Greenville, NC 27858 USA 

{POSTER PRESENTATION} 

In contrast to OSL, IRSL and TL dating, where the latent luminescence signal is stimulated by the absorption of 
optical or thermal energy, radiofluorescence (RF) is specified as luminescence induced by ionizing radiation.  

RF in combination with OSL using Al2O3:C dosimeters is already routinely used for real-time dosimetry in 
medical applications. The potential of RF emitted by potassium-rich feldspars and its applicability to sediment 
dating has been shown e.g. by Trautmann et al. (1999) and Erfurt and Krbetschek (2003). For RF of quartz, on 
the other hand, so far only a few preliminary but promising studies exist for the present time. Some of these 
investigations suggest a dose-dependency of the RF signal, making it attractive for dosimetric applications. Our 
project aims at investigating the basic RF characteristics (spectrum, signal evolution, dose-response, bleaching, 
heating effects, sensitivity change) of different quartz separates with varying origin (hydrothermal, volcanic, 
sedimentary) using conventional detection equipment (e.g. different filter combinations, photomultiplier tube) 
and a CCD/EMCCD detector for spectroscopy. 

The obtained RF data are thought to contribute to a better understanding of charge movements in quartz 
minerals. Furthermore, in the case of predictable RF signal change during heating, bleaching and irradiation, a 
dosimetric application might be considered. With this contribution, the scope of the project is given and the 
conventional luminescence characteristics, as well as the chemical data of the chosen quartz samples, are 
presented and discussed. 

Trautmann, T., Krbetschek, M.R., Dietrich, A., Stolz, W., 1999.  Feldspar radioluminescence: a new dating method and its physical background.  
Journal of Luminescence  85, 45–58, doi:10.1016/S0022-2313(99)00152-0.  

Erfurt, G., Krbetschek, M.R., 2003. IRSAR  - A single-aliquot regenerative-dose dating  protocol applied to the infrared radiofluorescence (IR-RF) of  
coarse- grain K-feldspar.  Ancient TL  21, 35–42.Kennedy, L.E., Riggs, N., Rittenour, T., 2008.  OSL  dating of xenoliths in the  SP Flow, San 
Francisco Volcanic Field,  northern Arizona. Abstracts  with Programs, v. 40, n. 1, p. 67  
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The R package ‘Luminescence’: A comprehensive tool for luminescence data
  
analysis  

S. Kreutzer1*, C. Burow2, M.C. Fuchs3, M. Dietze4, M. Fischer5, C. Schmidt5 

1 Department of Geography, Justus-Liebig-University Giessen, Giessen 35390 Germany (sebastian.kreutzer@geogr.uni-giessen.de) 
2 Institute for Geography, University of Cologne, Cologne 50923 Germany 
3 Department of Geology, TU Bergakademie Freiberg, Freiberg 09599 Germany 
4 Institute of Geography, TU Dresden, Dresden 01069 Germany 
5 Geographical Institute, Geomorphology, University of Bayreuth, Bayreuth 95440Germany 

{ORAL PRESENTATION} 

Luminescence dating has become one the most important tools in Quaternary research to establish high-
resolution and robust chronostratigraphies.  Benefitting tremendously from the development of luminescence 
dating equipment during the last decade and accompanied by improved measurement protocols, nowadays 
luminescence data is produced more and more rapidly. However, the produced data has to be analyzed and this 
time-consuming part of the dating process is often underestimated, especially for non-standard dating routines 
where proprietary software solutions are limited. Taking into account the increased complexity due to newly 
introduced measurement protocols and coping along with the needs of flexible data handling, Kreutzer et al. 
(2012) introduced an R package for luminescence dating data analysis called ‘Luminescence’. The package 
provides a set of tools for the purpose of luminescence data analysis and is continuously under development. 
Since the first release, a year ago, the package has been considerably enhanced, not least due to constructive 
input from package users.   

Using these contributions, we present the general scope of R and the package ‘Luminescence’ for luminescence 
dating data analysis. Our contribution focuses on new concepts introduced with the latest package version. 
Based on examples, we illustrate how the package can be used in the dating process. Our presentation may 
stimulate further discussions on how luminescence data is best analyzed and on what might be needed to further 
improve the software program.  

Kreutzer, S., Schmidt, C., Fuchs, M.C., Dietze, M., Fischer, M., Fuchs, M., 2012. Introducing an R package for luminescence dating analysis. 
Ancient TL 30, 1–8. 
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The Advancement of  the Component Test for Assessing Signal Contamination
  
within Small Aliquots and Single Grain Measurements  

M.J. Lawson1*, J.T.M. Daniels1, E.J. Rhodes1 

1 Earth and Space Sciences, UCLA, Los Angeles, CA 90095 USA (mlawson@igpp.ucla.edu) 

{ORAL PRESENTATION} 

Quartz in tectonically active regions can suffer from OSL signal contamination.  Given that feldspar often has 
an inherently brighter signal, environments with dim quartz can be difficult to date due to the possibility of 
mineral inclusions within quartz grains; OSL contributions from these inclusions may dominate the measured 
signal. Previously, we presented a signal composition test (Lawson et al., 2012) which utilizes thermal 
quenching and susceptibility to IR bleaching of the OSL signal to assess the purity of quartz contribution. 
Additional measurements have been made by looking at the systematics of how small volumes of feldspar can 
affect the results of aliquots tested with this composition test. Further, different feldspar samples have been 
assessed for their response to the composition test.  The chemical compositions of these feldspar samples were 
then determined using energy-dispersive X-ray (EDAX) spectroscopy with a scanning electron microscope 
(SEM).  Finally, we will present a single grain protocol for the component test.  

Lawson, M., Roder, B., Stang, D., & Rhodes, E., 2012. OSL and IRSL characteristics of quartz and feldspar from southern California, USA. 
Radiation Measurements 47, 830-836. 
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An evaluation of  SAR data-collection variations and data-analysis approaches
  
for dating  modern sediments with OSL  
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{POSTER PRESENTATION} 

During fieldwork for a larger project to establish a chronology for 
beach ridge formation in ridge and swale topography along the shores 
of Lake Huron, we excavated a soil profile in the lakeward face of a 
large beach ridge in Albert Sleeper State Park, approximately 6.6 km 
NE of Caseville, Michigan. During excavation we encountered a 
buried beverage bottle that was enclosed in eolian sands that exhibited 
undisturbed bedding structures (Fig. 1). The bottle retained its label, 
which had a copyright date of 1998. A sediment sample was collected 
for OSL dating adjacent to the bottle (Fig. 1). The Great Lakes 
experienced relatively high lake levels in the late 1990’s and 
exceptionally strong storms in the winter of 1998-99. Lake level fell to 
low levels in 1999 and 2000 where it has remained. Due to the 
condition of the plastic bottle and its delicate printed plastic label, we 
infer that the bottle was encased in sand shortly after it was 
discarded. Therefore, this artifact provides a robust anthrochron for 
constraining the deposition date of the sand sample to 1998 or shortly 
thereafter. 

Although recent efforts to date modern sediments with OSL have favored and focused on single-grain analyses, 
this sample afforded us an opportunity to test SAR-based data collection variations and data analysis 
approaches for contemporary sediments. Experimental variations focused on the magnitude of the test dose. 
Four data filtering strategies, ranging from no culling to aggressive data disqualification were applied. And, 
three paleodose (DP) selection strategies we used: Mean De, fitted mode De and “leading edge” dose or DLE. 
Combination of these treatments yielded 21 De data sets for evaluation against the De corresponding to the 
sample’s anthrochronological depositional age. 

Our analysis indicates that only three of the resultant De data sets had symmetry values consistent with eolian 
deposition, supporting our interpretation that the sediments were likely deposited in a storm event.  Six of the 
treatment combination data sets yielded DP’s that were within ± 35% of the control value. However, all of these 
had poor precision (more than ±100%). One treatment combination did result in a DP value that we deem 
appropriately accurate and precise, corresponding to an age of 27 ± 21 yrs, which is non-zero and statistically 
consistent with the sample’s constrained depositional age of 14 yrs. This treatment combination used large test-
dose SAR data-collection methods with conservative data filtering (minimal data rejection) and the “leading 
edge” DP selection approach. 

We conclude that single aliquot OSL measurements can be used to determine modern/contemporary 
depositional ages from low signal intensity and low dose rate environments such as sand deposits on the shores 
of the Great Lakes. However, careful consideration must be given to data retention and paleodose selection; 
aspects of OSL dating that are frequently under-appreciated. 

Figure 1. OSL sample adjacent to the buried 
beverage bottle. Intact bedding structures 
can be seem just above the sample 1600 
and on the right hand wall of the pit above 
the bottle. 
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Luminescence Dating of Anthropogenic Features of the San Luis  Valley, 
 
Colorado: What to Know Before, During, and After Sampling
  

S.A. Mahan1*, B. Maat2, B. Donlon3 
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{ORAL PRESENTATION}  

Humans have hunted, gathered, and left signs of their presence in the San Luis Valley of Colorado for well over 
11,000 years ago.  Many of the features that remain are intriguing and include cairns, effigies, stone circles and 
walls, and rock art.  Modern human curiosity over the age of these structures has brought about increased study 
and dating of the objects using the well-established methods of radiocarbon, dendrochronology, and relative 
dating. 

Optically stimulated luminescence (OSL) dating has been used in the San Luis Valley for dating of the Great 
Sand Dunes (Forman et al 2006, Madole et al 2008), lunettes around the dunes (Brunhart-Lupo et al 2012), past 
earthquake reoccurrence at fault scarps (Crone et al 2006), and will include future work on fluvial terraces of 
the Rio Grande.  Although OSL is commonly used at other archeological sites throughout the country (e.g. 
Topper, Buttermilk Creek, Cactus Hill, etc.) with varying degrees of success, within the San Luis Valley it has 
not been applied because of the abundance of organic remains for radiocarbon or lack of experienced 
investigations using luminescence dating.  Traditionally in the luminescence dating literature, the bulk of the 
OSL ages have been obtained from surrounding sediment or ceramics, with the occasional stone tool (if heated 
at some point); however, if one thinks “outside of the box” then endless possibilities become available.  OSL 
has been used to date the time of emplacement for teepee rings, stone walls, stone huts, earthen mounds, 
liquefaction features within archeological sites, and creation of cairns (see Appendix III this volume). 

What should archeologists or Quaternary geologists know about the luminescence technique before determining 
whether the site they have found would be suitable for OSL dating?  What would be important to have at the 
site and what could be unimportant or missing and still guarantee an effective outcome? At what level does the 
complexity in calculating a dose rate preclude meaningful ages for young structures? What does over-dispersion 
in the equivalent doses of a modern vs. the desired archeological structure really mean if you have eliminated 
the obvious choices of bioturbation and partial bleaching? Using two case histories of structures that were dated 
in 2011 and 2012, the appropriate steps and procedures will be explained and a template will be given for the 
successful dating paradigm. 

24
 

mailto:smahan@usgs.gov�


 
 

 

    

 

  
   

  
  

   
    

   

 
   

  
   

   
   

   
      

 
 

  
     

 
     

  
  

   
 

 
 

A Post-IR IRSL procedure for K-Feldspar Grains in a Fluvial Setting to  
Estimate Transport Rate  

C.P. McGuire1*, E.J. Rhodes1 

1 Earth and Space Sciences, University of California, Los Angeles, CA 90095 USA (cpmcguire@ucla.edu) 

{ORAL PRESENTATION} 

The Mojave River and Santa Clara River of Southern California were chosen as field sites to investigate the 
applicability of luminescence dating to sediment transport mechanics problems. Both rivers are ephemeral, but 
the Mojave River is much drier: continuous flow from the headwaters in the San Bernardino Mountains to the 
terminus at Silver Lake (~200km) occurs only once each decade and is closely correlated with El Nino events 
(Enzel & Wells, 1997). The Santa Clara River typically flows continuously from the San Bernardino 
Mountains to the Ventura coast (~150km) on an annual basis (Critelli et al., 1997). Grains in the active channel 
of these rivers are expected to show signs of partial bleaching and this makes it difficult to accurately determine 
time since deposition.  

A modification of the Post-IR IRSL procedure, (Buylaert et al., 2009), was used for K-Feldspar grains (175-200 
microns) at temperature increments of 50, 95, 140, 185, 230 °C over multiple cycles in order to provide more 
information about relative signal bleaching and growth among samples. The measurements show an 
exponential decrease in equivalent dose with distance down the Mojave River, with slower bleaching downriver 
for higher temperature measurements. The equivalent dose for samples at 50 °C is roughly constant along the 
river. These results suggest cyclical bleaching and burial as grains are transported downriver and higher energy 
(deeper) traps are vacated. Results from the Santa Clara River were inconclusive: a pattern of equivalent dose 
values with respect to sample location was not observed. 

The pattern of equivalent dose values for the Mojave River can be used to constrain the sediment transport rate 
for this river by building a model of growth and bleach for each temperature increment. A bleaching 
experiment was run with multiple aliquot samples for direct sunlight exposure times of 0, 10, 30, 300, 1000, 
3000, 10000, 30000 seconds. The Post-IR IRSL procedure was applied at each temperature increment for each 
exposure time aliquot and the results for all exposure times were fit to the general order kinetics equation using 
a non-linear regression. The bleaching parameters were used in conjunction with the growth curves to build a 
model of partial bleaching of grains during transport. This model is not a unique solution, but can be used to 
assess the likelihood of various sediment transport regimes. 

Buylaert, J.P., A.S. Murray, K.J.  Johnson, and M. Jain.  “Testing the potential of an elevated temperature IRSL signal from K-
feldspar.” Radiation Measurements. 44 (2009), 560-565.  

Critelli, Salvatore, Emilia le Pera and Raymond V. Ingersoll. “The effects of  source lithology, transport, deposition and sampling scale  
on the composition of southern California  sand.”  Sedimentology, 44 (1997), 653-671.  

Enzel, Y. and S.G. Wells. “Extracting Holocene Paleohyrology and Paleoclimatology  from  modern extreme flood events: an example 
from Southern California.”  Geomorphology. 19 (1997), 203-226 
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Inadequate Luminescence Dates  and  Poorly Constrained Age Models
  
Undermine the Younger Dryas Impact Hypothesis
  

K. Nicoll1*, V.T. Holliday2 
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{ORAL PRESENTATION} 

Luminescence dates are used to develop age-depth models and resolve the YDB (Younger Dryas Boundary) in 
archaeological sequences (e.g., Wittke et al, 2013 and references therein). However, these geochronological 
data are problematic and lack the accuracy and precision required to support the Younger Dryas Impact 
Hypothesis (YDIH), a paradigm-changing theory linking extraterrestrial impacts with massive wildfires, 
megafaunal extinction, and cultural catastrophe. Luminescence dating generally yields age calculations with 
errors ± ≥ 10%. For the base of the Younger Dryas Chronozone (and YDB) at ~12.8k cal BP, a 10% error is 
>1200 cal years, with a 66% chance the date is within a range of 2400 cal years.  Only a few luminescence dates 
with large errors are used in the age-depth models: 3 for Barber Creek, 2 for Blackville, and 1 date at Melrose.  
However, the calculated YDB “dates” have 0.1 ka standard deviations. Such results are nothing but simple 
arithmetic exercises.  Age-depth models at Abu Hureya and Blackville sites include significant reversals.  At 
Blackville, an older OSL date is rejected in favor of one that approximates the general YD timeframe, without 
any sound a priori rationale.  Clearly, the YD age was selected because it fits the YDIH. 

The Gainey age-depth model relies solely on thermoluminescence (TL) dates on burned flints, which are 
essentially meaningless: the analyses reported in Simons (1997) did not employ modern methodologies, and 
yielded imprecise age determinations (12,360 ± 1240) that lack C-14 validation.  The viability of TL dating of 
burned chert has not been demonstrated, nor does the community consider it a reliable geochronological 
method.  Furthermore, there is no obvious YDB layer at Gainey and the original investigator described the site 
as “plowed and disturbed.” Sediment mixing is also documented for Blackville and Topper, but effects on site 
preservation and OSL dating are ignored. At Blackville, the YDB spike is within a 15 cm zone above an 
ancient soil.  Topper has been intensely bioturbated, and the YDB is at a stratigraphic break only 60 cm below 
the surface buried by sands of unknown age. There is no way to resolve when or how carbon spherules and 
Scoria-Like Objects (SLOs) accumulated where they are found at or above documented stratigraphic 
disconformities at Topper, Blackville, Barber Creek, Big Eddy, Blackwater Draw, Chobot, Gainey, Lingen, 
Lommel, Murray Springs, Ommen, and Talega.  All these sites are probably different ages. Accumulation of 
indicators near disconformities can be explained via (1) depositional changes from high to low energy; (2) lag 
from wind erosion; (3) pedogenic processes; and/or (4) prolonged accretion of normal cosmic outfall on stable 
surfaces (Brownlee, 1985).  Dates on carbon spherules from Gainey, including those dated by Wittke et al 
(2013) and Firestone (2009), are all very young to “future” (Boslough et al., 2012). The Melrose age-depth 
model is based on only one optically-stimulated luminescence (OSL) age; interpolation places the YDB within 
a 38 cm zone, yet indicators are present in an 8 cm zone. At Big Eddy, only one C-14 age is within the layer 
that yielded spherules; other C-14 dates are ignored (Lopinot et al., 1998).  A clear implication of these issues of 
geochronology is that spherules are not discrete accumulations unique to ~12.8k cal yr BP, and therefore do not 
indicate an YDB impact. 

Boslough,  M et  al.  2012. Arguments  and evidence  against a Younger Dryas  impact event.   Climates, Landscapes, and Civilizations. Geoph. Monogr. Ser.  198: 13-26. 
 
Brownlee D.E. 1985. Cosmic d ust: Collection and research. Annu.  Rev. Earth  Planet. Sci.  13:147-173. 
 
Firestone R.B. 2 009. The case for the Younger Dryas extraterrestrial impact event: Mammoth, megafauna, and Clovis extinction,  12,900 years ago. J. Cosmol.  2: 256

265.  


Lopinot, N.H., Ray, J.H., Hajic, E.R., Mandel, R.D. 1998 Stratified Paleoindian deposits  at the Big  Eddy site, southwest Missouri. Curr. Res. Pleist. 15:39-42.  
Simons, D.B.  1997.  The Gainey and  Butler Sites as focal  points for caribou and  people. In  Chapdelaine, C. (Ed.), Caribou and Reindeer Hunters  of  the Northern  

Hemisphere, p. 105-131  
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Using Luminescence Production per Unit Dose to Weight Experimental Data
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{ORAL PRESENTATION} 

In any experimental science, it is common practice to repeat an experiment many times over and combine the 
results in order to develop a robust estimate of its expected value.  The apparent dose determination is an 
example of this from luminescence dating studies, which can either combine the results into one data set to be 
analyzed in bulk (e.g. Galbraith et.al. 1999) or with moment-matching algorithms (e.g. Lepper et.al. 2000), or 
sort the results into two or more data sets to be analyzed separately (e.g. Galbraith and Green 1990).  Each 
result then contributes to the expected value for its data set, weighted by the probability of that particular result 
occurring. Ideally, this probability can be estimated using a relevant metric common to each experimental 
result. 

When no common metric exists between experimental results, the inverse variance is traditionally used to 
weight contributions, giving credence to well-determined results (e.g. Thomsen et.al. 2003).  This strategy relies 
on a proper assessment of random error, a requirement difficult to meet in complex experiments.  However, in 
recent years the inverse square of the relative error has gained favour to weight contributions from each result, 
supplanting use of an arithmetic mean to estimate the expected value with a geometric mean (e.g. Galbraith 
et.al. 1999).  This change lessens the effect of random errors but negates the inclusion of non-positive results, 
biasing any estimated values derived from data sets with such members. The limitations of both choices could 
be averted if a common metric exists between experimental results. Fortunately, such a metric exists in many 
experimental data sets, including those commonly produced during luminescence studies. 

We propose using luminescence production per unit dose as the common metric to weight contributions from 
each result.  This choice gives credence to results generated from more luminous sample portions, producing 
expected value estimates from an arithmetic mean that closely match its conventionally weighted geometric 
mean counterpart. We will present the justification for this choice and examples supporting its use. 

Galbraith, R.F., Green,  P.F.  1990. Estimating the components ages in a finite mixture.  Nuclear Tracks and Radiation Measurements  17 (3), 197-206.  
Galbraith, R.F., Roberts, R.G., Laslett, G.M., Yoshida, H., Olley, J.M. 1999. Optical dating of single and multiple grains  of  quartz from Jinmium 

Rock shelter, northern Australia: part I, experimental design and statistical models.  Archaeometry  41, 339-364.  
Lepper, K., Agersnap-Larsen, N., McKeever, S.W.S. 2000.  Equivalent dose distribution analysis of  Holocene eolian and fluvial quartz sand from  

Central Oklahoma.  Radiation Measurements  32 (5-6), 603-608.  
Thomsen, K.J., Jain, M., Bøtter-Jensen, L., Murray, A.S., Jungner,  H. 2003.  Variation with depth of dose distributions in single grains of quartz  

extracted  from an irradiated concrete block.  Radiation Measurements  37, 315-321.  
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Single grain post-IR IRSL dating of K-feldspar:
  
Practical and theoretical considerations
  

E.J. Rhodes1* 

1 Earth and Space Sciences, UCLA, Los Angeles, CA 90095 USA (erhodes@ess.ucla.edu) 

{ORAL PRESENTATION} 

Many sedimentary contexts are characterized by rapid deposition after short grain transport distances. In these 
cases, the risk of incomplete zeroing of luminescence signals is clearly high, and considerable effort has been 
expended in identifying these contexts and mitigating the negative effects for sediment dating. While multiple 
grain single aliquot approaches may be able to identify the presence of partial bleaching (depending on the 
sensitivity distribution of the constituent grains), single grain measurements offer the potential to isolate a 
population with equivalent dose values corresponding to the depositional event.  

In locations where quartz OSL sensitivity is low or quartz grains show other negative attributes such as high 
thermal transfer or unstable signal components, K-feldspar IRSL offers a potential alternative. At UCLA, we 
have now dated around 120 K-spar samples using a post-IR IRSL approach, using several different 
measurement conditions. Important to the selection of preheat and measurement temperatures is the desire to 
balance the bleachability and thermal stability of the post-IR IRSL signal. Samples from different locations 
display variations in IRSL response and some interesting systematic patterns are observed, including 
relationships between IRSL sensitivity and measured equivalent dose, grain size and equivalent dose, sensitivity 
and grain density. Different approaches to isolating a reliable subset of grains will be examined, including 
comparisons with independent age estimates. 
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OSL dating of Brazilian continental carbonates (tufas) using their terrigenous
  
content  

L.M.A.L. Ribeiro1*, A.O. Sawakuchi2, W. Sallun Filho3, M.J. Remédio1 

1 CPRM – Geological Survey of Brazil, SP, Brazil (ligia.ribeiro@cprm.gov.br) 
2 Luminescence Geochronology Laboratory, Instituto de Geociências, Universidade de São Paulo, SP, Brazil 
3Instituto Geológico Secretaria do Meio Ambiente do Estado de São Paulo, SP, Brazil 

{ORAL PRESENTATION} 

Quaternary tufas are potential paleoclimatic archives. Their use, however, for such reconstruction is often 
limited by difficulties associated with their absolute age control. Ancient tufa deposits are rare and 
understudied in Brazil with a poor or inexistent geochronology, in most cases, consisting of few ages obtained 
by radiocarbon or uranium series methods on thin stratigraphic horizons making for difficult robust age control 
for paleoclimate proxies. Moreover, tufas are problematic to obtain reliable ages by both these methodologies 
because of their open behaviour system and contamination effects. Despite the very low content of terrigenous 
sediments in tufa deposits, they may represent an alternative in obtaining a reliable chronology of these deposits 
by optically stimulated luminescence dating (OSL). 

This study evaluates the potential of OSL dating for  geochronology of the Brazilian tufas.  We used two 
samples (MR-304 and MR-192) from the Serra da Bodoquena  Formation (SW Brazil) and a sample (F4-40) 
from the Ribeira River  Valley (SE  Brazil).   Under subdued red light conditions in the laboratory, the exposed  
outer rim (2 cm) was trimmed from the samples manually.  The sample core was crushed into smaller fragments  
then it was concentrated by sieving to  get the 180-250 µm grain size fractions.   The residual outer material  
trimmed from the tufa  was powdered (<2mm) for  gamma ray spectrometry measurements and dose rate 
calculation.   The 180-250 µm fractions  from the core of the samples was  pre-treated with 10% HCl solution for  
several times to remove the carbonates, then washed repeatedly in distilled  water, and treated with 30% of H2O2  
for several times to remove organic material, followed by further washings.  The treatment of the remaining  
material was accomplished by a 40 min with HF solution to etch the alpha-exposed outer rim of the quartz  
grains and remove  occasional feldspar grains. It  was then sieved again to remove grains whose diameter was  
significantly  reduced by  the etching.  The quartz grains  aliquots were mounted on steel cups for OSL  
measurements in a Risø DA-20 OSL/TL systems  equipped with a built-in beta source (0.084 Gy/s), Hoya U-340  
filters (290-370 nm) and blue  LEDs  (470 nm) for optical stimulation.  Observation of  grains aliquots under an  
optical microscope and tests with IR stimulation was carried out to evaluate feldspar contamination.  A dose  
recovery test was performed for sample MR-304 using a SAR protocol with pre-heat temperature of 200  oC and 
given doses of 2.5, 33.6 and 84.0 Gy.  The recycling ratios are consistent, ranging f rom 0.94 to 0.99.  The 
recuperation test shows negligible values, displaying absence of  significant thermal transfer.   The reliability of  
these measuring parameters was  confirmed by a dose-recovery test exhibiting measured/given dose ratios of  
1.13 ±  0.05 (given dose  =  2.5 Gy), 1.02  ±  0.09 (given dose  =  33.6 Gy) and 0.90  ±  0.11 given dose= (84 Gy).  A 
SAR sequence  was run for 24 aliquots for  each sample.  All samples presented OSL decay curves dominated by  
a fast component.  Table 1 shows data summary  and ages obtained for the studied tufa samples.  The OSL 
dating of  Brazilian tufa deposits was successfully  performed for all the three studied samples.  Reliable OSL  
geochronology for  Brazilian tufa deposits makes them potential paleoclimatic and paleoenvironmental archives  
for further studies.  

Sample Aliquots Average ED(Gy) Dose Rate(Gy/ka) Age (ka) 
MR-304 10 42.62 ± 1.38 0.500 ± 0.027 85.24 ± 5.38 
MR-192 17 72.99 ± 2.47 0.591 ± 0.035 123.43 ± 8.34 
F4-40 5 79.27 ± 8.80 0.355 ± 0.021 223.49 ± 27.75 

Table 1. Data summary and obtained ages of Brazilian tufa deposits. 
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{ORAL PRESENTATION} 
 
Late Quaternary aeolian dune systems occur across portions of the Great Plains and western U.S. and provide 
insight into past climate variability for these regions. In southeastern Idaho an active dune area designated by 
the Bureau of Land Management as the St. Anthony Dunes Special Recreation Management Area (SRMA) is 
located in the northeastern portion of the Snake River Plain.  Aeolian systems in the intermountain west such as 
the St. Anthony Dunes are impacted by moisture flux from the Pacific and may provide insight into how Pacific 
Decadal Oscillation (PDO) and El Niño Southern Oscillation (ENSO) may have impacted environmental 
conditions for the intermountain region. 
 
The climate for the St. Anthony Dune region is semi-arid with precipitation occurring during late fall and 
winter, then again during early spring. This present climate regime allows an active core to exist within the St. 
Anthony Dunes that encompass approximately 450 km2. The geomorphic character of the active dunes include 
compound crescentic, blowout, falling, and climbing dunes that range in height from 15 to 121 m in elevation. 
The surrounding region is characterized by ~20,000 km2 of stable dunes that are fixed by vegetation.  
 
This study analyzed nine samples collected from the fixed dunes that surround the active core of the St. 
Anthony complex. Sediments were manually collected from road-cut sections and excavated trenches at depths 
ranging from 8.5-1.04 m. Optically stimulated luminescence (OSL) provided age control with measurements 
and analyses completed at Utah State University Optically-Stimulated Luminescence (OSL) Laboratory in 
Logan, Utah, USA. Results indicate that during the middle Holocene (5.13 ± 0.61 ka), late Holocene (1.47 ± 
0.22 and 1.17 ± 0.30 ka), and Medieval Warm Period (MWP), the present-day fixed dunes were mobile and 
actively accreting (Figure 1). This suggests a hydrologic deficit and/or warmer climate for the area than 
currently exists. This research provides new information regarding the depositional timing of the St. Anthony 
Dunes and assists in providing evidence of paleoclimatic conditions for the northeastern Snake River Plain 
during the middle to later Holocene. 

 
Figure 1. Stratigraphic cross-sections of St. Anthony Dunes sample sites. 
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lexsygSmart-A New B asic Luminescence Reader for Dosimetry and Dating Application 
 

D. Richter1,2*, A. Vetterlein1, A. Richter1, K. Dornich1 

1Freiberg Instruments GmbH, Delfterstr. 6, D-09599 Freiberg, Germany (Daniel.Richter@freiberginstruments.com)
2 Lehrstuhl Geomorphologie, Universität Bayreuth, Universitätsstraße 30, D-95447 Bayreuth, Germany 

{POSTER PRESENTATION} 

A new luminescence reader - lexsygSmart - was designed for standard routine measurements in dosimetry and 
dating application, based on the lexsygResearch instruments (Richter et al., 2013). It provides access to the 
basic and most frequent routines of luminescence measurement by thermal as well as optical stimulation within 
a single reader, which is very compact in its design, even though sample reservoir and measurement chamber 
are separated. All operations are software controlled from an external PC and several failure protection features 
are incorporated, which makes the lexsygSmart easy to maintain. 

Sample carriers of  10+0.0 
-0.1  mm  diameter can hold sample material in various geometries and forms in grain or  

solid form. The sample  carriers are  conveniently externally loaded into a 40 position sample wheel, which is  
easily placed in the loading drawer of the lexsygSmart  (Figure 1). Samples are lifted inside the  lexsygSmart  by a  
piston into the measurement chamber  and transferred to and between the measurement and the irradiation 
position by precision sliding. The presence of  a sample carrier is monitored during processing.  

Luminescence optical stimulation (OSL) is achieved with diodes for 2 different wavelengths with blue and IR 
modules (further wavelengths on request), which homogeneously illuminate the sample area for the stimulation 
of quartz, feldspar and other dosimetric materials. OSL modules are suited for continuous wave as well as linear 
modulated OSL. Thermoluminescence can be measured by linear heating of samples up to 500 °C, at ramping 
rates between 1 K s-1 and 10 K s-1, with an option for automated background measurement and subtraction. 
Preheats within the given temperature range of the heater plate and gas purging of the very small measurement 
chamber volume of approximately 10 ml is possible. 

The lexsygSmart is equipped with a standard bi-alkaline photomultiplier tube (300–650 nm). It is mechanically 
protected by a shutter during non-detection times, which also provides electronically controlled overexposure 
protection during measurement. A filter quick change module allows easy manual change of detection filters 
between measurements. The detection wavelength band can be more conveniently changed between up to 6 
windows with a software driven optional automated filter changing wheel, which allows the setting of detection 
windows for individual samples. 

For internal irradiation an optional well shielded Beta (90Sr, <2 GBq) source is available, delivering 
approximately 0.12 Gy s-1 to quartz coarse grain, with variation in deposited dose similar to the respectively 
reported 15% variation at the plane of a flat sample disc (central 8 mm diameter) of the one of the sources 
available for the lexsygResearch system (Richter et al., 2012). Because the sample reservoir and measurement 
chamber are separated, cross-irradiation is minimized, as samples are transported underneath the source only for 
irradiation purposes. 

The lexsygSmart luminescence reader allows most standard operations in luminescence detection such as the 
reading of TLDs, OSLDs or the application of multiple or the single aliquot regeneration (SAR) dose protocols. 
Picture—Page 47 

Richter, D.,  Pintaske, R., Dornich, K., Krbetschek, M. (2012) A novel beta source design for uniform irradiation in dosimetric applications.  Ancient  
TL  30, 57-63.  

Richter, D., Richter A., Dornich, K. (2013) lexsyg - a new system for luminescence research. Geochronometria, doi: 10.2478/s13386-013-0110-0 
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Preliminary chronology of Holocene alluviation and arroyo dynamics  in 

Johnson Wash, southern Utah  

K. E. Riley1*, T. M. Rittenour1 

1Utah State University, Logan, UT 84322 USA (kerry.riley@usu.edu) 

{POSTER PRESENTATION} 

In the late 1800's to early 1900's, ephemeral streams throughout the semi-arid southwestern US underwent 
dramatic geomorphic change; channels became rapidly entrenched, generated high sediment yields, and were 
transformed into the characteristic arroyo landforms observed across the region today. Arroyos are an end-
member, vertical-walled channel form produced due to river entrenchment into cohesive, fine-grained, valley-
fill sediment. Stratigraphic records indicate during the mid-late Holocene these modern entrenched streams 
were primarily characterized by shallow channels dominated by floodplain accretion. Previous age control 
suggests that aggradation occurred over centennial to millennial timescales while episodic entrenchment 
occurred on decadal timescales. This research utilizes detailed sedimentologic and stratigraphic descriptions 
coupled with AMS radiocarbon and optically stimulated luminescence (OSL) dating to investigate arroyo cut-
fill sequences in Johnson Wash, southern Utah. 

OSL dating provides an age estimate for the timing of deposition/burial of sediment. Previous work identified 
partial bleaching to be a significant problem with OSL dating in arroyo settings. Ephemeral streams in the 
Grand Staircase region of the Colorado Plateau are characterized by flashy discharge and high sediment supply 
resulting in low bleaching efficiency. To minimize problems with partial bleaching, thin (~30 cm), well-sorted, 
sand lenses with sedimentary structures representative of less turbid, low-flow regimes were selected when 
possible. Poorly sorted deposits or those with evidence of bioturbation and soil development were avoided. 
Importantly, samples were analyzed using single-grain dating and statistical models, such as the minimum age 
model (MAM) in order to isolate populations of grains that were bleached at deposition.  

Chronostratigraphic results are presented for six stratigraphic sections along the ~10 m tall and ~25 km long 
arroyo in Johnson Wash. Detailed descriptions of sediments, bounding unconformities, and paleosols are 
presented along with ~13 radiocarbon and ~8 preliminary OSL ages. Preliminary OSL ages will be discussed in 
the context of AMS radiocarbon ages, De distribution statistics, sediment transport processes, and spatial 
relations within the catchment. Ultimately, the chronostratigraphy will be used to reconstruct periods of 
aggradation and constrain periods of incision. Sediment archives from Johnson Wash valley-fill will be 
compared to adjacent Kanab Creek and Kitchen Corral Wash to provide insight into the application of OSL 
dating to arroyo settings and spatial context of the timing of alluviation and arroyo cut-fill dynamics. 
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Application of Single-grain OSL dating to alluvial sediments in Range Creek, 
 
Utah  

T.M. Rittenour1*, L. Coats2, D. Metcalfe3 

1 Utah State University, Logan, UT 84322 USA (tammy.rittenour@usu.edu) 
2 University of Utah, Department of Geography, Salt Lake City, UT 84112, USA 
3 Natural History Museum of Utah, Salt Lake City, UT 84112, USA 

Range Creek is occupies a bedrock canyon between the Book Cliffs and Roan Cliffs of the Tavaputs Plateau in 
east-central Utah.  Unique preservation of numerous archaeological sites and artefacts indicates that Range 
Creek hosted a high-density, yet relatively short-duration Fremont occupation 0.8-1.0 ka.  While dating of cliff-
top ruins and granaries with radiocarbon has been highly successful, obtaining age control for alluvial and peat 
sequences along the valley floor have proven difficult.  For example radiocarbon dating of alluvial sequences 
containing abundant charcoal and burned horizons exposed in arroyo walls along Range Creek has produced 
age reversals and generally unreliable results, possibly due to contamination by hydrocarbons and coal from the 
surrounding bedrock.  However age control for these alluvial and peat deposits is important because they 
contain valuable archives of environmental conditions leading up to and following Fremont occupation of 
Range Creek. 

In order to test an alternative to radiocarbon dating, samples for optically stimulated luminescence (OSL) dating 
were collected from an alluvial sequence containing evidence of arroyo entrenchment interrupting >4m of 
vertical floodplain accretion and previously dated with multiple charcoal and pollen radiocarbon samples.  
Equivalent dose (De) results from quartz single-grain analyses suggest the samples were partial bleached as 
indicated by large De distributions and positive skew in results.  Partial bleaching was expected in this small 
fluvial system due to flashy discharge and abundant sediment supply from easily erodible sandstone bedrock.  
Ages were calculated using a minimum age model (Galbraith et al. 1999). 

Single-grain OSL ages provide stratigraphically consistent results that suggest aggradation began prior to 1.3 
ka, was interrupted by entrenchment by 0.6 ka and was followed by continual aggradation until historical 
entrenchment in the late 1800’s.  OSL results confirm contamination of some radiocarbon results and suggests 
caution when selecting material for radiocarbon dating from alluvial deposits in catchments with coal deposits 
within the catchment. 

Galbraith, R.F., Roberts, R.G., Laslett, G.M., Yoshida, H., Olley, J.M., 1999. Optical dating of single and multiple grains of quartz from Jinmium 
rock shelter, northern Australia. Part I. Archaeometry 41 (2), 339-364. 
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Explaining the Change in Production and Distribution Patterns of  Olivine-

Tempered Ceramics in the Arizona Strip and Adjacent Areas of the American 


Southwest using Optical Luminescence Dating: Part Two  

S. Sakai 

1California State University Long Beach, Long Beach, CA 90840 USA (sachikosak@gmail.com) 

{ORAL PRESENTATION} 

The ceramic assemblages found within the Arizona Strip and adjacent areas of Utah and Nevada are 
characterized by being widely-distributed, uniquely tempered with olivine, a volcanic mineral, and thought to 
have been created between A.D. 100 and 1300. The source of this olivine is thought to be Mt. Trumbull or Mt. 
Tuweep; both are located near the northwest rim of the Grand Canyon (Billingsley and Wellmeyer, 2006). 
Olivine-tempered ceramics are distributed westward from these olivine source areas over a distance of more 
than 100 km.  

The ultimate goal of this study is to understand the evolution of production and consumption patterns of olivine-
tempered ceramics within a small-scale society situated in an unstable agricultural environment. To investigate 
the source of olivine-tempered ceramics, detailed and on-going chemical analyses on ceramic samples and clay 
were obtained by using laser ablation inductively couples mass spectrometry (LA-ICP-MS) (Sakai in progress). 
Eight compositional groups were found in the chemical compositional data of 1069 sherds from Mt. Trumbull 
and the lowland Virgin River area, which is one of the destinations of the olivine-tempered ceramic trading. In 
this study, I will examine how the use of each clay group changed over time by combining the data sets of the 
optical luminescence dating on the sherds as well as the elemental compositional analyses. These analyses 
reveal that use of some of the clay groups increased over time.  

Billingsley,  G. H., Wellmeyer, J.L., 2006 (revised from 2003). Geologic Map of the Mount Trumbull 30' X  60' Quadrangle, Mohave and Coconino  
Counties, Northwestern Arizona, U.S. Geological Survey I-2766, map and 36 p pamphlet.  

Sakai, S. In progress Explaining  Change in Production and Distribution Pattern of Olivine-Tempered Ceramics in the Arizona Strip and Adjacent  
Areas in the American Southwest. A dissertation which will be submitted to the  department of Anthropology, University of California, Santa  
Barbara.  
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OSL dating of  marine sediments offshore the Amazon River and Congo River 
 
A.O. Sawakuchi1*, C.M. Chiessi2, S. Mulitza3, E. Schefuss3, L. Nogueira1 

1Luminescence Geochronology Laboratory, Institute of Geosciences, University of São Paulo, Brazil (andreos@usp.br)
2School of Arts, Sciences and Humanities, University of São Paulo, Brazil
3Center for Marine Environmental Sciences, University of Bremen, Germany 

{ORAL PRESENTATION} 

The Amazon and Congo rivers deliver huge amounts of terrigenous sediments to the ocean. The flux and origin 
of these sediments are sensitive to climate changes on the continental areas drained by these rivers. Sediments 
deposited offshore the mouth of the Amazon and Congo rivers are important archives for paleohydrological and 
paleovegetation reconstructions. Late Pleistocene and Holocene paleoenvironmental reconstructions based on 
proxies measured in marine sediment cores depend on reliable age models, which are usually established using 
radiocarbon dating. The absence of organic material for radiocarbon dating and its age limit make it difficult to 
build robust age models for some marine sediment cores. The extended age range (10-105 years) and suitability 
for dating terrigenous sediments make OSL dating a promising geochronological method to improve age 
models for marine sediment cores. 

In this study, twelve samples from three marine sediment cores collected offshore from the Amazon 
(GeoB16211-water depth = 56m; GeoB16218-water depth = 41m) and Congo (GeoB6518-water depth = 962m) 
rivers were used for OSL dating. Cores GeoB16211 and GeoB16218 have low content of organic material 
suitable for radiocarbon dating and frequent sandy intervals. Core GeoB6518 is dominated by mud and has 
significant age differences between radiocarbon ages obtained for distinct organic materials. OSL ages were 
determined for coarse-grained quartz aliquots (180-250 µm) of cores GeoB16211 and GeoB16218. OSL ages 
for core GeoB6518 were determined using fine-grained polymineral aliquots (4-11µm). The quartz aliquots as 
well as the polymineral fine-grained aliquots used for OSL dating show recycling ratios close to unit, negligible 
zero-dose signal and good performance under dose recovery tests (measured/given dose = 0.9-1.1). The 
calculated ages show normal stratigraphy for the three dated cores (Table 1). Core GeoB16211 shows a middle 
interval with age superpositions, indicating high sedimentation rates. We will discuss the measured OSL ages 
vs. the radiocarbon ages, dose distributions, age models, luminescence properties of the samples and these 
significances within the sedimentary system. 

Table 1 – OSL ages obtained for marine sediments offshore Amazon and Congo rivers. 
Core Sample Depth (cm) Dose (Gy) Dose rate (Gy/ka) Age (ka) 

16218-3 306 1.19 ± 0.11 0.93 ± 0.06 1276 ± 146 
GeoB16218 16218-2 361 6.41 ± 0.26 1.53 ± 0.10 4184 ± 332 

16218-1 399 7.37 ± 0.15 1.42 ± 0.10 5183 ± 378 

16211-5 10 0.22 ± 0.06 1.63 ± 0.12 135 ± 38 

GeoB16211 

16211-4  

16211-3 

90  

238 

0.50  ±  0.04  

0.47 ± 0.03 

1.53  ±  0.11  

1.56 ± 0.11 

326  ±  35  

301 ± 29 

16211-2 289 0.46 ± 0.21 1.60 ± 0.11 287 ± 133 

16211-1 359 0.71 ± 0.05 1.68 ± 0.12 422 ± 42 

GeoB6518 
OSL-2 147 7.66 ± 0.42 1.98 ± 0.09 3867 ± 280 

OSL-1 167 10.09 ± 0.63 1.87 ± 0.17 5392 ± 583 
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2 Department of Geography, Justus-Liebig-University Giessen, Giessen 35390 Germany 
3 Department of Physics, East-Carolina University, Greenville, NC 27858 USA 

{POSTER PRESENTATION} 

While thermoluminescence (TL) and optically stimulated luminescence (OSL) of natural quartz are well-
established dating methods and routinely applied in environmental dosimetry, only few studies have focused on 
radiofluorescence (RF, luminescence emitted during sample irradiation) of quartz (e.g. Krbetschek and 
Trautmann 2000; Poolton et al. 2001; Shimizu et al. 2006). In addition to the dosimetric information that could 
be retrieved, intensity and temperature-dependence of the RF signal are expected to contribute to a better under
standing of quartz luminescence origin. 

For this purpose, four quartz reference samples (sedimentary, volcanic, hydrothermal; see companion 
contribution by Kreutzer et al.) were investigated in detail with regard to their TL and OSL properties. 
Moreover, first RF dose-response curves are presented here, recorded in the determined main emission windows 
(UV ≈ 340/380 nm, violet/blue ≈ 410/470 nm, red ≈ 630 nm; Poolton et al. 2001; Martini et al. 2012). The 
partly contrasting behavior of various quartz samples is discussed with respect to their TL and OSL 
characteristics. 

It is shown that at least part of the investigated quartz samples exhibit a time-/dose-dependent RF signal with 
the potential of various dosimetric applications. In accordance with previous investigations concerning high 
saturation dose levels of specific TL emissions (e.g. red TL; Fattahi and Stokes 2000), the use of distinct RF 
emissions may have the capability to enhance the upper dating limit. At the same time, RF might circumvent 
difficulties with the measurement setup compared to red TL, due to a better signal-to-noise ratio. However, 
important investigations – such as the bleachability of quartz RF and its sensitivity changes during illumination 
and irradiation – are still pending. 

Fattahi, M.,  Stokes, S. (2000). Extending the time range of luminescence dating using red TL (RTL)  from volcanic quartz.  Radiation Measurements, 
32, 479-485.  

Krbetschek, M., Trautmann, T. (2000). A spectral radioluminescence study  for dating and dosimetry.  Radiation Measurements,  32, 853-857.   
Martini, M., Fasoli, M.,  Villa, I.,  Guibert,  P. (2012). Radioluminescence of synthetic and natural quartz.  Radiation Measurements,  47, 846-850.   
Poolton, N.R.J., Bulur, E., Wallinga, J., Bøtter-Jensen, L., Murray, A.S., Willumsen, F. (2001). An automated system  for the analysis  of variable  

temperature radioluminescence.  Nuclear Instruments and Methods in Physics Research B, 179, 575-584.  
Shimizu, N., Mitamura, N., Takeuchi, A., Hashimoto, T. (2006). Dependence of radioluminescence on TL-properties in natural quartz.  Radiation 

Measurements, 41, 831-835.    

36
 

mailto:christoph.schmidt@uni-bayreuth.de


 
 

 
  

 
   

 
 

 

  
      

   
 

   
    

 
   

    
     

  
   

     
 

 
        

   
      

   
    

 
  

A simple mathematic approach toward routine use of fast component in quartz 

OSL dating  

Z. Shen1* 

1Department of Earth and Environmental Sciences, Tulane University, New Orleans, LA 70118 (zshen@tulane.edu) 

{ORAL PRESENTATION} 

It has been well known that quartz OSL consists of multiple components characterized by distinct photon-
ionization cross section, dose response and thermal stability. The common practice in OSL age determination 
uses a signal integrated over the initial part of decay curves that contains all these components. Although the 
fast component is characterized by great thermal stability and sensitive to light stimulation, the medium and 
slow components can lead to inaccurate age estimate either due to their thermal instability or insufficient 
bleaching, with the latter being a concern particularly for sediments transported by turbid water. However, there 
has been no routinely adopted approach to isolate the fast component in quartz OSL dating. 

The key challenge facing mathematic fast component isolation is that it is difficult to find a unique solution in 
deconvolution analysis of OSL decay curves while experimenting with fast component isolation because one is 
limited by their relatively poor dating precision. This presentation demonstrates a simple mathematic solution 
for the quartz OSL fast component isolation.  This solution does not rely on deconvolution analysis so it can be 
easily adopted into routine dating practices using predefined quartz OSL components. By using selected data 
points from smoothed OSL decay curves, the precision of the calculated equivalent dose using the fast 
component can even be improved when compared to equivalent dose calculations using bulk OSL. 

When the fast component is isolated using this method, is can be used to date a group of samples containing 
both insufficiently bleached and sufficiently bleached deposits if they have independent age constraints for a 
majority of the deposits. Fast component OSL ages are just as accurate as bulk OSL ages for sufficiently 
bleached deposits, but are more accurate for the grains or samples affected by insufficient bleaching, 
demonstrating the potential of using the isolated fast component to improve dating accuracy of insufficiently 
bleached deposits. 
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Evaluation of the Thermoluminescence (TL) sensitivity for facies correlations
  
in oil wells  

D.F. Souza1*, A.O. Sawakuchi1, C.F. Guedes1 

1 Instituto de geociências - Universidade de São Paulo, São Paulo, SP, Brazil (disouuza@gmail.com) 

{POSTER PRESENTATION} 

In the petroleum systems of Brazilian coastal basins, studies are restricted to geophysical methods and drill core 
samples are rare due to the great depth at which the rocks are found. Therefore facies correlation is the main 
task that combines seismic sections and well sampling. Within this context, our experiment aims to evaluate the 
use of thermoluminescence (TL) properties in polymineralic samples as a tool for stratigraphic correlation.  

For this task, we have chosen the Teresina Formation outcrop at the Irmãos Gobbo Limestone Mine (inland of 
São Paulo State).  The Teresina Formation consists of dark shales, siltstones with light gray sandstone in thin 
discontinuous layers, limestones, and silexites. In the literature, most of the studies that use TL are focused on 
the dating of sediments of the Quaternary period. Few studies attempted to apply TL for stratigraphic 
correlation on sedimentary rocks of any age. 

Data from three facies columns were obtained in the field, using standard systematic sampling collection, 
focusing on the lateral continuity of the layers for further comparison with TL data.  In the laboratory, the 
samples were heated into 420 °C (788 °F) and crushed and sieved into the 0.125-0.250 mm fraction (fine sand); 
the main objective was to eliminate the natural TL signal of the samples. The TL analyses of the samples were 
carried out at a heating rate of 5 °C/s, after a gamma radiation dose of 0.7 Gy. We also made an additional 
analysis of natural gamma rays through a high purity germanium detector, aiming to simulate the natural 
gamma ray response of the studied facies. Samples without the radiation dose were also analyzed. The final 
resultant curve was the difference between the analytical curve obtained from irradiated samples and the curve 
obtained from empty samples. The peaks were obtained with the TL tools software. 

It was observed that there were four main sedimentary facies in the outcrops: oolitic limestones, siltstones, 
sandstones, and nodular silexites. The TL analysis had three main patterns: oolitic limestone (figures 1A), 
nodular silexites (figure 1B), and fine sandstone/siltstone. The analysis was thus useful for distinguishing 
between these facies. The analysis of gamma rays generated similar overall results for nodular silexites and 
oolitic limestones. Oolitic limestone facies shows a stable peak at 246 °C (474.8 °F) that does not occur in 
sandstones and silexites. This peak was associated to the calcite TL peak. The results indicate that the TL 
method can discriminate calcareous facies more efficiently than the gamma analysis, which is a known method 
of geophysical analysis, widely applied in oil industry. 

Figure 1. Thermoluminescence results for different sedimentary facies. 

38
 

mailto:disouuza@gmail.com


 
 

 
 

 
   

 
   

 
 

 
   

   
   

    
  

  
  

 
    

    
 

    
 

Testing and refining the timing of  hydrologic evolution during  the latest 
 
Pleistocene regressive phase of Lake Bonneville  

J.Q.G. Spencer1*, C.G. Oviatt1, M. Pathak1,2, Y. Fan1,3 

1 Kansas State University, Manhattan, KS 66506 USA (joelspen@ksu.edu) 
2 Indian School of Mines, Dhanbad, 826004 India 
3 Lanzhou University, Lanzhou, 73000 China 

{ORAL PRESENTATION} 

Lacustrine, fluvial, and wetland landforms present in the now desertified regions of Dugway Proving Ground 
(DPG) and the Sevier Desert (SD) in western Utah, record a fascinating history of falling lake level, river 
development, and establishment of wetland habitats in the Lake Bonneville basin between ~14-8 ka ago. This 
was not only a time of rapid climate change but also of human occupation into suitable habitats made available 
by decline of the large lake. Using optically stimulated luminescence (OSL) dating methods, we are 
determining depositional ages for sediment samples from bar features (reworked deltaic sands), braided fluvial 
channels, and topographically inverted fluvial channels collected from DPG during prior fieldwork. These data 
will be compared to existing chronological evidence from DPG and SD to test and refine the timing of changes 
in the geologic environment during this stage of Lake Bonneville regression. Accurate assessment of the timing 
of the hydrological and geomorphological changes taking place during the late regressive phase of Lake 
Bonneville will help determine the relative importance of environmental change compared with groundwater 
discharge thought to accompany falling lake levels. This presentation will discuss preliminary OSL results 
from DPG. 
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Optically Stimulated Luminescence characteristics and ages on quartz sand 

from Lake Bonneville sediments in Cache Valley,  Utah   

M.C. Summa-Nelson1*, T.M. Rittenour1 

1Utah State University Luminescence Laboratory, North Logan, UT 84341USA (michelle.summa@usu.edu) 

{ORAL PRESENTATION} 

Lake Bonneville was the largest late Pleistocene pluvial lake in the western US and covered most of Utah, 
eastern Nevada, and southern Idaho. Observations of the formation and timing of key lake levels in the 
Bonneville Basin (BB) began with G.K. Gilbert’s seminal USGS publication in 1890 and have continued today 
with 100’s of published radiocarbon ages (e.g. Oviatt et al., 1992; Godsey et al., 2005; Benson et al. 2011) and a 
few cosmogenic surface exposure (e.g. Goehring et al. 2010) and OSL ages (e.g. Oviatt et al. 2005). 
Geomorphic and stratigraphic evidence indicate large lakes in the BB during marine isotope stage (MIS) 6 
(~130-160 ka) and MIS 3/4 (~30-60 ka), known as the Little Valley and Cutler Dam cycles, respectively (e.g. 
Oviatt et al. 1987). The timing of events surrounding the highest lake-level during the Bonneville cycle, include 
the Standsbury oscillation (26-23 ka), Bonneville highstand then flood (18-17.4 ka), Provo shoreline (17.4-14.0 
ka), followed by the much lower Gilbert shoreline (13.1-11.6 ka) during the period of lake-level fall towards the 
level of the modern Great Salt Lake (e.g. Oviatt et al., 1992; Godsey et al. 2005; Benson et al, 2011). 
OSL samples were collected from three sites in Cache Valley in the north-easternmost part of the BB. These 
include samples from the Provo-level delta at the mouth of the Logan River, pro-delta deposits associated with 
the Bonneville highstand at the mouth of Green Canyon just north of Logan, and deposits associated with 
multiple lake cycles at gravel pit exposures near Newton in northern Cache County, Utah. Quartz sand was 
analyzed using the single-aliquot regenerative-dose method (Murray and Wintle, 2000). Luminescence 
properties are dominated by the fast component and displayed minimal evidence for recuperation and sensitivity 
change. Natural signals were well below saturating, excluding some aliquots from one sample collected from 
sediments interpreted to have been deposited during the Little Valley paleolake cycle (~160 ka). 
Preliminary results suggest Logan River delta deposits are 21-14.7 ka and Green Canyon pro-delta sediments 
are ~22-17.5 ka. Overdispersion values for the Logan delta samples are generally between 0-10%, whereas all 
of the Green Canyon samples have values >20%, suggesting they are less well-bleached. Sediments at the 
mouth of the Green Canyon may have been influenced by higher energy and more ephemeral transport regimes 
than those of the larger Logan River catchment. In addition, rapid re-deposition and deformation of pro-delta 
deposits by seismic activity could have accentuated partial bleaching at the Green Canyon site (Janecke and 
Oaks, 2012). Stratigraphic relationships and preliminary age results from the Little Mountain site indicate the 
presence of three lake cycles; Little Valley (~160 ka), Cutler Dam (67-45 ka), transgressive-phase of Bonneville 
(31 ka), and an extended Provo level (14.2ka). The presence of MIS 3 sediments above 1330 m asl is significant 
because they suggest a higher lake-level during the Cutler Dam cycle than previously known (Hart et al., 2004). 
Benson, L. V., Lund, S. P., Smoot, J. P., Rhode, D. E., Spencer, R. J., Verosub, K. L., Louderback, L. A., Johnson, C. A., Rye, R. O., Negrini, R. M . 2 011. The rise and  

fall of  Lake Bonneville between 45 and  10.5 ka.  Quaternary I nternational 235, 57–69.  
Gilbert, G.K., 1890. Lake Bonneville. U.S Geological Survey Monograph  1, p.  1,438.  
Godsey, H.S., Currey, D.R., Chan, M.A., 2005. New evidence for an extended occupation of  the Provo shoreline and  implications  for regional climate change,  

Pleistocene L ake Bonneville, Utah, USA. Quaternary Research  63, 212-223.  
Goehring, B.M., Kurz, M.D., Balco, G.,Schaefer, J.M., Licciardi, J., Lifton, N., 2010. A reevaluation of in situ  cosmogenic  He-3 production rates. Quaternary  

Geochronology, 5, 410-418.  
Hart, W.S., Madsen, D.B., Kaufman, D.S., Oviatt, C.G., 2004. The 87Sr/86Sr ratios of lacustrine  carbonates and lake-level history of the Bonneville paleolake system.  

Geological Society of  America  Bulletin 116, 1107-1119.  
Janecke, S. U., Oaks Jr.,  R. Q.,  2012.  New insights  into the outlet conditions of  Late Pleistocene  Lake Bonneville, southeastern Idaho, USA. Geosphere 7, 1369-1391.  
Murray, A.S., Wintle, A.G., 2000. Luminescence dating of  quartz  using an improved  single-aliquot regenerative-dose protocol. Radiation Measurements  32,  57-73.  
Oviatt,  CG, McCoy, WD, Reider RG 1987 Evidence for a shallow Early to Middle Wisconsin-Age L ake in the Bonneville Basin, Utah. Quatern. Research  27, 248-262.  
Oviatt, C.G., Currey, D.R., Sack, D., 1992. Radiocarbon chronology of  Lake Bonneville, Eastern Great Basin, USA. Palaeogeography, Palaeoclimatology, 

Palaeoecology 99, 225-241.  
Oviatt, C.G., Miller, D.M., McGeehin, J.P., Zachary, C., Mahan, S., 2005. The younger Dryas phase of great salt  Lake, Utah, USA. Palaeogeography, 
Palaeoclimatology, Palaeoecology 219, 26-284. Nishizawa, S., Currey, D. R., Brunelle, A., Sack, D., 2013-in  press. Bonneville basin shoreline records of large lake  
intervals during  Marine Isotope Stage 3  and  the Last Glacial Maximum. Palaeogeography, Palaeoclimatology, Palaeoecology 219, 263-284.   
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Constraining abandonment ages and primary controls on hillslope evolution 
for Quaternary fluvial terraces in the Nenana River Valley, Alaska Range  

L.A. Walker1*, J.R. DeVore1, S. P. Bemis1, S.A. Mahan2 

1 University of Kentucky, Lexington, KY 40506 USA (laurel.walker@uky.edu) 
2 U.S. Geological Survey, Box 25046 Federal Center, Denver, CO 80225 USA 

{POSTER PRESENTATION} 

Slope diffusion processes on fluvial terrace risers have been studied extensively in arid, mid-latitude 
environments. However, less work has been done on such landforms in high latitude, subarctic environments. 
Preliminary observations in this environment suggest that diffusion occurs at a slower rate, when compared to 
arid, semi-latitude regions, because landforms appear younger than they are. This phenomenon could be due to 
factors such as standing dead trees, soil moisture content, loess coverage, and presence of permafrost. This 
research focuses on developing a better understanding of the primary controls on hillslope evolution in the 
boreal forest environment, and the ties between vegetation and geomorphic processes to aid in the prediction of 
future landscape response to global climate change.  

Optically stimulated luminescence (OSL) and radiocarbon dating are used to constrain abandonment ages for 
the sequence of Quaternary fluvial terraces in the Nenana River Valley of Alaska. Recent age constraints and 
observations reveal that soil moisture plays a large role in hillslope evolution and only partially support our 
preliminary observations. These age constraints will be incorporated into future research to develop a sediment 
flux equation for this region. This work not only provides a more complete picture of landscape evolution rates 
in this region but also has significant broader impacts on on-going regional neotectonic research, because the 
age constraints will be pertinent to active faults which cross the terraces. 
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Late Glacial-Holocene stratigraphy: dune-paleosol records in the Illinois River  Valley  


H. Wang1* 

1Illinois State Geological Survey, Prairie Research Institute, University of Illinois at Urbana-Champaign (hongwang@illinois.edu) 

{POSTER PRESENTATION} 

Two dune-paleosol successions were recently reported in the Illinois River Valley (Wang et al., 2012), which 
documents the stratigraphy of the Late Glacial to Holocene period. At the first site near Manito, Illinois (40° 
22’ N, 89° 54’ W), eight distinctive lithostratigraphic units are identified. The units can be defined from the 
base to the surface as: 1) glaciofluvial sand and gravel, 2) first episodic dune sand, 3) wetland paleosol, 4) 
lacustrine deposit, 5) second episodic dune sand, 6) sandy paleosol, 7) third episodic dune sand, and 8) modern 
soil. At the second site near Arenzville, Illinois (39° 52’ N, 90° 22’ W), six lithostratigraphic units are identified 
because the basal glaciofluvial unit is not exposed and the wetland paleosol and lacustrine deposit appear to be 
one unit.  

The single aliquot regenerative protocol (Murray and Wintle, 2000;  Wintle and Murray, 2006) was  employed 
for optically stimulated luminescence (OSL) dating of dune  and fluvial sand, and the high temperature  
pyrolysis-combustion technique (Wang et al., 2003) was employed to partition total soil organic  carbon into 
high and low molecular weight organic compound groups for  14C dating of paleosol and lake deposits.  To date,  
23 OSL and five  14C dates have been obtained  at the Manito site.  The dating  results and age-depth relations  
indicate: 1) the basal  glaciofluvial sand and gravel accumulated until 19.5 thousand years ago (ka), 2) the first  
episodic dune sand formed from 17.7 to 14.7 ka, 3) the wetland paleosol  formed from 14.7 to 13.5 ka, 4) the  
lacustrine deposit formed between 13.5 ka and 12.8 ka, 5) the second episodic dune sand formed  from 12.8 to  
11.8 ka, 6) the sandy  paleosol formed before 6.1  ka, 7) third episodic dune sand formed between 6.1 and 4.0 ka, 
and 8) the modern soil formed after 4.0 ka.  

The OSL and 14C chronology, lithological characterization, grain sizes, trace elements, rare earth elements, and 
stratigraphic contacts suggest that these lithological units from the base to the surface are: 1) the Last Glacial 
Maximum glaciofluvial sand and gravel unit; 2) Heinrich 1 dune sand; 3) Bølling wetland soil; 4) Allerød 
lacustrine deposit; 5) Younger Dryas dune sand; 6) Holocene paleosol; 7) Holocene dune sand; and 8) modern 
soil. Moreover, dating results and stratigraphic changes also suggest that the Heinrich 1 dune sand unit contains 
three facies: an unweathered dune sand with characteristics of cross bedding and lamination at the bottom; a 
weathered zone of dune sand with characteristics of bioturbation and leaching in the middle; and the less 
weathered dune sand at the top of the unit. 

These dune-paleosol successions may provide the most complete stratigraphic record currently available in the 
Midwest from the Late Glacial to Holocene periods. 

Murray,  A.S., Wintle, A.G., 2000. Luminescence dating of quartz using an improved single-aliquot regenerative-dose protocol.  Radiation 
Measurements  32, 57–73.  

Wang, H., Hackley, K.C., Panno, S.V., Coleman, D.D., Liu, J. C-L., Brown, J.,  2003.  Pyrolysis combustion 14C  dating of soil organic matter.  Quat.  
Res. 60, 348-355.  

Wang, H., Stumpf,  A.J., Miao,  X., Lowell, T.V., 2012. Atmospheric changes in North America during the last deglaciation from  dune-wetland  
records in  the Midwestern United States.  Quat. Sci. Rev. 58,  124-134.  

Wintle, A.G., Murray, A.S., 2006. A review of quartz optical stimulated luminescence characteristics and their relevance in single-aliquot 
regeneration dating protocols. Radiation Measurements  41, 369–391.  
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Limits of Luminescence Dating: an update regarding quartz of the Southern 

Alps of New Zealand and the Olympic Mountains,  Washington, USA
  

C.E. Wyshnytzky1*, T. M. Rittenour2 

1 Utah State University, Logan, UT 84322 USA (cianna.wyshnytzky@aggiemail.usu.edu) 
2 Utah State University, Logan, UT 84322 USA 

{POSTER PRESENTATION} 

Late Pleistocene glacial sediments from the South Fork Hoh River valley in the Olympic Mountains, 
Washington, USA and the Lake Hawea valley in the Southern Alps, New Zealand were dated using optically 
stimulated luminescence (OSL) on quartz and infrared stimulated luminescence (IRSL) on feldspar sand during 
2012 and 2013. High sediment supply (typical of glacial environments), short transport distances, and sediment 
newly eroded from bedrock sources were expected to pose problems for luminescence dating in these locations. 
Samples were collected from a variety of depositional environments and inferred distances from the ice-front to 
assess how luminescence signals may vary due to these factors and to determine which samples produce the 
most reliable age estimates. 

Although initial results looked promising for single-aliquot regenerative protocol on single quartz grains, further 
work supports previous research that discusses limitations of quartz OSL dating of sediments from the Southern 
Alps, New Zealand and advocates for feldspar IRSL dating in the Hawea drainage.  In contrast, results from the 
South Fork Hoh, Olympic Mountains of Washington, showed good quartz sensitivity and amenable 
mineralogical parameters that were used to highlight the importance of transport environment and sedimentary 
facies on solar resetting. Samples from these two glacial settings were collected as a part of more relevant and 
larger scale research goals towards improving the understanding and age resolution of the glacial history of 
coastal alpine areas. 
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Abrupt changes in the ITCZ position during the Late Pleistocene recorded by
  
soil formation and dune building in NE Brazil
  

A.  Zular1, A.O. Sawakuchi1, H.  Wang2, C.C.F. Guedes1, P.C.F. Giannini1, G.A. Hartmann3, R.I.F. Trindade3 , 
P.F. Jaqueto3, G.  Moreira3  

1Universidade de São Paulo  –  Instituto de Geociências  –  Luminescence Geochronology L aboratory, Rua do Lago 562, 05508-080, São 
Paulo, Brazil (andrezular@usp.br)  

2Illinois State Geological Survey, Prairie Research Institute, University of Illinois at Urbana-Champaign, Champaign, IL  61820, USA 
3Universidade de São Paulo  - Departamento de Geofísica, Instituto de Astronomia, Geofísica e Ciências  Atmosféricas, Rua do Matão,  

1226, 05508-090,  São Paulo, Brazil  

{ORAL PRESENTATION} 

Active and stabilized eolian dunefields generated by NE trade winds related to the Intertropical Convergence 
Zone (ITCZ) are common landforms along the NE Brazilian coast. This relationship makes stabilized dune 
successions as potential paleoclimate archives for studying changes in the ITCZ.  High-resolution sampling for 
sedimentological and geochronological analyses were carried out in a 15m thick stabilized dune succession, 
adjacent to the active dune field of Lencois Maranhenses (NE Brazil). 

Samples for  OSL-SAR  dating were collected at intervals of 1  m (14 samples).  Samples for particle size,  
magnetic susceptibility,  heavy minerals and  reflectance analyses were collected at 5  cm intervals (268 samples).   
OSL quartz grain samples showed good dose  recovery results for calculated/given doses  of 1.13, 1.01 and 0.97  
for lab doses of 30, 400 and 1000  seconds, respectively, with a preheat treatment at 200  oC.  All samples  
comprise bright quartz grains with an OSL signal  dominated by  fast component and recycling  ratio from 0.97 to 
1.04.  Radionuclides activities were  determined using a  high-purity Germanium (HPGe)  detector in an ultralow  
background shield.  Dose rate calculations  for all samples show  predominantly  low values between 0.287 and  
0.632 Gy/ka.  The OSL ages show a time span of  ~113,000 years from 126.7 ± 9.7 ka to 13.8 ± 0.9 ka at 14  m 
and 1 m  depths, respectively, indicating that this dune succession records sediment deposition from the  Last  
Interglacial to about  the Bølling/Allerød  transition.   Intervals with age  superpositions  ranging from 23.3 ± 1.6  
ka to 24.9 ± 1.7 ka occur between the depths of 2  m  to 6  m.  This indicates a peak of dune building just before  
the  Last Glacial Maximum (21 ka).   Despite the low analytical  errors (~7%), standard  OSL dating was not able  
to present a definite age  model for the 2 m to 6 m interval.   

Mean sedimentation rates were assessed based upon the calculated OSL age differences. Sedimentation rates 
less than 0.35 ± 0.02 mm/yr are representative of the basal dune bed up to 30 ka, when it starts to increase until 
a peak of 0.75 ± 0.06 mm/yr at around 28 ka. High-resolution reflectance and magnetic susceptibility analyses 
indicate changes in the rate of pedogenic processes during dune building with the formation of goethite and 
hematite as the main iron oxides. Abundance of goethite and hematite can be estimated by the reflectance 
parameters of a* (redness-greenness) and b* (yellowness-blueness), respectively. Humid periods favoring soil 
formation may be indicated by the relative abundance of goethite (a*/(a* + b*); Abrajevitch et al., 2009). Also, 
magnetic susceptibility can be a proxy for coating of grains by iron oxide and it is considerably sensitive to 
reflect weathering and soil formation. Abrupt changes of relative abundance of goethite and magnetic 
susceptibility values intensify since 40 ka, attesting that deposition and pedogenesis were competing and 
alternating processes throughout this period, neither of them extensively predominant. This would indicate a 
shift in the dynamics of the ITCZ, with abrupt southward (wet) and northward (dry) displacements. In addition, 
during this period there is a conspicuous downward shift on the value of L* (grayscale density) coupled wth 
increased magnetic susceptibility. This may indicate the contribution of detrital or authigenic magnetite. 

Abrajevitch, A., Van der Voo, R., Rea, D.K. 2009. Variations in relative abundances of goethite and hematite in Bengal Fan sediments: Climatic vs. 
diagenetic signals. Marine Geology, 267, 191-20 
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APPENDIX III:  HANDY RE FERENCE FOR LUMINESCENCE DATING APPLICATIONS   

*Amorphous Quartz 
 
Schmidt, C., and Kreutzer, S. (2013). Optically stimulated luminescence of amorphous/microcrystalline SiO2 (silex):
 
Basic investigations and potential in archeological dosimetry. Quaternary Geochronology 15, 1-10. 


Schmidt, C., Rufer, D., Preusser, F., Krbetschek, M., and Hilgers, A. (2013). The assessment of radionuclide distribution 

in silex by autoradiography in the context of dose rate determination for thermoluminescence dating. Archaeometry 55, 

407-422. 


*Basalt Flows 
 
Rittenour, T. M., Riggs, N. R., and Kennedy, L. E. (2012). Application of single-grain OSL to date quartz xenocrysts 

within a basalt flow, San Francisco volcanic field, northern Arizona, USA. Quaternary Geochronology 10, 300-307.
 

Morthekai, P., Jain, Maynak, J., Cunha, P.P., Azevedo, J.M., and Singhvi, A.S. (2011). An attempt to correct for the
 
fading in million year old basaltic rocks. Geochronometria 38 (3), 223-230. 


Tsukamoto, S., Duller, G.A.T., Wintle, A.G., and Muhs, D. (2010). Assessing the potential for luminescence dating of
 
basalts. Quaternary Geochronology 6, 61-70.  


*Bioturbation 
  
Rink, W.J., Dunbar, J.S., Tschinkel, W.R., Kwapich, C., Repp, A., Stanton, W. and Thulman, D.K. (2012). Subterranean 

transport and deposition of quartz by ants in sandy sites relevant to age overestimation in optical luminescence dating. 

Journal of Archaeological Science 40 (4), 2217-2226. http://dx.doi.org/10.1016/j.jas.2012.11.006
 

Bateman, M.D., Boulter, C.H., Carr, A.S., Frederick, C.D., Peter, D. and Wilder, M. (2007). Preserving the
 
palaeoenvironmental record in Drylands: Bioturbation and its significance for luminescence derived chronologies.
 
Sediment Geology 195(1-2), 5-19.
 

Bateman, M.D., Boulter, C.H., Carr, A.S., Frederick, C.D., Peter, D. and Wilder, M. (2007). Detecting Post-depositional
 
sediment disturbance in sandy deposits using optical luminescence. Quaternary Geochronology 2(1-4), 57-64. 


Bateman, M.D., Frederick, C.D., Jaiswal, M.K. and Singhvi, A.K. (2003). Investigations into the potential effects of
 
pedoturbation on luminescence dating. Quaternary Science Reviews 22, 1169-1176. 


*Bleaching rates of quartz and feldspar 
 
Murray, A.S., Thomsen, K.J., Masuda, N., Buylaert, J.P., and Jain, M. (2012). Identifying well-bleached quartz using the
 
different bleaching rates of quartz and feldspar luminescence signals. Radiation Measurements 47, 688-695. 


*Bricks, Castle Stones, or Mortar   
Bailiff, I. K., Lacey, H. R., Coningham, R. A. E., Gunawardhana, P., Adikari, G., Davis, C. E., Manuel, M. J., and 
Strickland, K. M. (2013). Luminescence dating of brick stupas: an application to the hinterland of Anuradhapura, Sri 
Lanka. Antiquity 87, 189–201. 

Sun, X., Lu, H., Yi, S., and Bahain, J. J. (2013). Age and paleoenvironment of Paleolithic stone artifact remains 
discovered in the Tengger Desert, northern China. Journal of Arid Environments 91, 129-137. 

Tema, E., Fantino, F., Ferrara, E., Lo Giudice, A., Morales, J., Goguitchaichvili, A., Camps, P., Barello, F., and Gulmini, 
M. (2013). Combined archaeomagnetic and thermoluminescence study of a  brick kiln excavated at Fontanetto Po 
(Vercelli, Northern Italy).  Journal of Archaeological Science  40, 2025-2035. 

Bouvier, A., Pinto, G., Guibert, P., Nicolas-Méry, D., and Baylé, M. (2011). Luminescence dating applied to medieval 
architecture: The north east tower of the Avranches Keep (Manche, France). ArchéoSciences, 59-68. 
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APPENDIX III: HANDY REFERENCE FOR LUMINESCENCE DATING APPLICATIONS (continued) 

Blain, S., Bailiff, I. K., Guibert, P., Bouvier, A., and Baylé, M. (2010). An intercomparison study of  luminescence dating  
protocols and techniques applied to medieval brick samples from Normandy (France).  Quaternary Geochronology  5, 311
316.  

Gueli, A. M., Stella, G., Troja, S. O., Burrafato, G., Fontana, D., Ristuccia, G. M., and Zuccarello, A. R. (2010). Historical 

buildings: Luminescence dating of fine grains from bricks and mortar. Nuovo Cimento della Societa Italiana di Fisica B
 
125, 719-729. 


*Burnt Stone and Hearths
  
Rhodes, E.J., Fanning, P.C., Holdaway, S.J. (2010). Developments in optically stimulated luminescence age control for
 
geoarcheological sediments and hearths in western New South Wales, Australia. Quaternary Geochronology 5, 348-352. 


*Caribbean Islands  (carbonate platforms geology) 
 
Fitzpatrick, S. M., Kaye, Q., Feathers, J., Pavia, J. A., and Marsaglia, K. M. (2009). Evidence for inter-island transport of
 
heirlooms: luminescence dating and petrographic analysis of ceramic inhaling bowls from Carriacou, West Indies.
 
Journal of Archaeological Science 36, 596-606. 


*Caves or Lava Tubes 
Pickering, R., Jacobs, Z., Herries, A. I. R., Karkanas, P., Bar-Matthews, M., Woodhead, J. D., Kappen, P., Fisher, E., and 

Marean, C. W. (2013). Paleoanthropologically significant South African sea caves dated to 1.1–1.0 million years using a
 
combination of U–Pb, TT-OSL and palaeomagnetism. Quaternary Science Reviews 65, 39-52.
 

*Diamonds 
 
Sastry, M.D., Gaonkar, M., Nagar, Y. C., Mane, S.N., Desal, S.N., Bagia, H., Ramachandran, K.T., Singhvi, A.S., (2011). 

Optically Stimulated Luminescence and laser excited Photoluminescence of electron beam treated (EBT) diamonds:
 
Radiation Sensitization and potential for tissue equivalent dosimetry. Diamond and Related Materials 20 (8), 1095-1102  


Chernov, V., Piters, T., May, P. W., Melendrez, Pedroza-Montero, M., and Barboza-Flores, M. (2010). Linear
supralinear-sublinear beta-ray dose dependences of TL, OSL and afterglow in undoped CVD diamond. Physica Status
 
Solidi 207, 2125-2130.
 

*Earthen Mounds 
Saunders, J. W., Mandel, R. D., Sampson, C. G., Allen, C. M., Allen, E. T., Bush, D. A., Feathers, J. K., Gremillion, K. J., 

Hallmark, C. T., Jackson, H. E., Johnson, J. K., Jones, R., Saucier, R. T., Stringer, G. L., and Vidrine, M. F. (2005). 

Watson Brake, a Middle Archaic mound complex in Northeast Louisiana. Society for American Archaeology 70, 631-668. 


*Electron Spin Resonance Optical Dating (ESROD) 
 
Burdette, K.E., Rink, W.J., Mallinson, D.J., Means, G.H., and Parham, P.R. (2013). Electron spin resonance optical dating
 
of marine, estuarine, and aeolian sediments in Florida, USA. Quaternary Research 79, 66-74. 


Rink, W.J., Bartoll, J., Schwarcz, H.P., Shane, P., Bar-Yo sef, O. (2007). Testing the reliability of ESR dating of optically
 
exposed buried quartz sediments. Radiation Measurements 42, 1618-1626.
 

Feldspar Dating Methods  and post  IR IRSL 
 
Kars, R. H., Busschers, F. S., and Wallinga, J. (2012). Validating post IR-IRSL dating on K-feldspars through comparison 

with quartz OSL ages. Quaternary Geochronology 12, 74-86.
 

Nian, X., Bailey, R. M., and Zhou, L. (2012). Investigations of the post-IR IRSL protocol applied to single K-feldspar
 
grains from fluvial sediment samples. Radiation Measurements 47, 703-709. 


Reimann, T., Thomsen, K. J., Jain, M., Murray, A. S., and Frechen, M. (2012). Single-grain dating of young sediments
 
using the pIRIR signal from feldspar. Quaternary Geochronology 11, 28-41.
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APPENDIX III: HANDY REFERENCE FOR LUMINESCENCE DATING APPLICATIONS (continued) 

Li, G.Q., Zhao, H., and Chen, F.H. (2011). Comparison of three K-Feldspar luminescence dating methods for Holocene
 
samples. Geochronometria 38 (1), 14-22. 


*Fluvial Terraces (tropical, old, or with surface exposure dating) 
 
Tseng, C.-H., Wenske, D., Böse, M., Reimann, T., Lüthgens, C., and Frechen, M. (2013). Sedimentary features and ages 

of fluvial terraces and their implications for geomorphic evolution of the Taomi River catchment: A case study in the Puli
 
Basin, central Taiwan. Journal of Asian Earth Sciences 62, 759-768. 


Hu, Z., Pan, B., Wang, J., Cao, B., and Gao, H. (2012). Fluvial terrace formation  in the eastern Fenwei Basin, China, 
 
during the past 1.2 Ma as a combined archive of tectonics and climate change.  Journal of Asian Earth  Sciences 60, 235
245.  

Guralnik, B., Matmon, A., Avni, Y., Porat, N., and Fink, D. (2011). Constraining the evolution of river terraces with
 
integrated OSL and cosmogenic nuclide data. Quaternary Geochronology 6, 22-32. 


*Fulgurites and Meteorites
  
Sears, D. W. G., Ninagawa, K., and Singhvi, A. K. (2013). Luminescence studies of extraterrestrial materials: Insights 

into their recent  radiation and thermal histories and into their metamorphic history. Chemie der Erde -Geochemistry 73, 

1-37.
 

Biswas, R.H., Morthekai, P., Gartia, R.K., Chawla, S., and Singhvi, A.S. (2011).  Thermoluminescence of the meteorite 

interior: A possible  tool for the estimation of cosmic ray exposure  ages. Earth and  Planetary Science Letters 304 (1), 36
44. 



*Glacial Features 
Dehnert, A., Preusser, F., Kramers, J. D., Akcar, N., Kubik, P. W., Reber, R., and Schluchter, C. (2010).  A multidating  
approach applied to proglacial  sediments attributed to the most extensive glaciation of the Swiss Alps. Boreas  39, 620
632.  

Houmark-Nielson, M. (2008). Testing OSL failures against a regional Weichselian glaciation chronology from southern 

Scandinavia. Boreas 37, 660-667- AND Alexanderson, H., Johnsen, T., Wohlfarth, B., Naslund, J.O., and Stroeven, A. 

(2008). Applying the optically stimulated luminescence (OSL) technique to date the Weschelian glacial history of
 
southern Sweden. Reports from the Department of Physical Geography and Quaternary Geology, Stockholm University, 

48 pages.
 

*Glacial Shearing 
 
Bateman, M. D., Swift, D. A., Piotrowski, J. A., and Sanderson, D. C. W. (2012). Investigating the effects of glacial
 
shearing of sediment on luminescence. Quaternary Geochronology 10, 230-236. 


*Gypsum Dating 
 
Mahan, S.A. and Kay, J. (2012). Building on previous OSL dating techniques for gypsum: A case study from Salt Basin
 
Playa, New Mexico. Quaternary Geochronology 10, 345-352.
 

*Limestone Statues and Terracotta 
 
Bouquillon, A., Zink, A., and Porto, E. (2010). The Louvre Tanagras in the light of scientific analysis. Authenticity,
 
Materials, Provenances: In "Tanagras -Figurines for life and eternity - The musee du louvre's collection of Greek
 
figurines" (V. Jeammet, Ed.), 286-309. Fundacion Bancaja Valencia.
 

Zink, A. and Porto, E. (2005). Luminescence dating of the Tanagra terracottas of the Louvre collections.
 
Geochronometria 24, 21-26. 
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APPENDIX III: HANDY REFERENCE FOR LUMINESCENCE DATING APPLICATIONS (continued) 

*Linearly Modulated OSL  
Chen, R., Pagonis, V., and Lawless, J. L. (2009). A new look at the  linear-modulated optically stimulated luminescence  
(LM-OSL) as  a tool  for dating and dosimetry. Radiation Measurements  44, 344-350. 

Singarayer, J. S. and Bailey, R. M. (2003). Further investigation of the quartz optically stimulated luminescence 
components using linear modulation. Radiation Measurements 37, 451-458. 

*Liquefaction Resetting  
Porat, N., Levi, T., and Weinberger, R. (2007). Possible resetting of quartz OSL signals during  earthquakes—Evidence 
from late Pleistocene injection dikes, Dead Sea Basin,  Israel.  Quaternary Geochronology  2, 272-277. 

*Lunettes  
Rich, J. (2013). A 250,000-year record of lunette dune accumulation on the Southern High Plains, USA and implications 
for past climates. Quaternary Science Reviews 62, 1-20. 

*Modern  Signals from  Debris Flows  
Wu, T.-S., Jaiswal, M. K., Lin, Y. N., Chen, Y.-W., and Chen, Y.-G. (2010). Residual luminescence in modern debris 
flow deposits from western Taiwan: A single grain approach. Journal of Asian Earth Sciences 38, 274-282. 

*Obsidian Hydration  and OSL  
Liritzis, I. (2010). Strofilas (Andros Island, Greece): new evidence for the cycladic final neolithic period through novel 
dating methods using luminescence and obsidian hydration. Journal of Archaeological Science 37, 1367-1377. 

*Plagioclase Dating  
Sohbati, R., Murray, A., Jain, M., Thomsen, K., Hong, S.-C., Yi, K., and Choi, J.-H. (2013). Na-rich feldspar as a 
luminescence dosimeter in infrared stimulated luminescence (IRSL) dating. Radiation Measurements 51–52, 67-82. 

*Portable OSL  Experiments  
Muñoz-Salinas, E., Bishop, P., Sanderson, D. C. W., and Zamorano, J.-J. (2011). Interpreting luminescence data from a 
portable OSL reader: three case studies in fluvial settings. Earth Surface Processes and Landforms 36, 651-660. 

Munyikwa, K., Brown, S., and Kitabwalla, Z. (2012). Delineating stratigraphic breaks at the bases of postglacial eolian 
dunes in central Alberta, Canada using a portable OSL reader. Earth Surface Processes and Landforms 37, 1603-1614. 

*Pottery  
Czopek, S., Kusiak, J., and Trybała-Zawiślak, K. (2013). Thermoluminescent dating of the Late Bronze and Early Iron 
Age pottery on  sites in Kłyżów and Jarosław (SE Poland). Geochronometria 40, 113-125. 

Altay Atlıhan, M., Şahiner, E., and Soykal Alanyalı, F. (2012). Dose estimation and dating of pottery from Turkey. 
Radiation Physics and Chemistry 81, 594-598. 

Khasswneh, S., al-Muheisen, Z., and Abd-Allah, R. (2011). Thermoluminescence dating of pottery objects from Tell Al-
Husn, northern Jordan. Mediterranean Archaeology & Archaeometry 11, 41-49. 

*Pulsed  OSL/Time-Resolved OSL  
Feathers, J. K., Casson, M. A., Schmidt, A. H., and Chithambo, M. L. (2012). Application of pulsed OSL to polymineral 
fine-grained samples. Radiation Measurements 47, 201-209. 

Ankaergaard, C., Jain, M., thomsen, K.J., and Murray, A.S. (2010). Optimising the separation of quartz and feldspar 
optically stimulated luminescence using pulsed excitation. Radiation Measurements 45, 778-785. 
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APPENDIX III: HANDY REFERENCE FOR LUMINESCENCE DATING APPLICATIONS (continued) 

*Radioluminescence 
  
Pagonis, V., Chithambo, M. L., Chen, R., Chruscinska, A., Fasoli, M., Li, S. H., Martini, M., and Ramseyer, K. (in press). 

Thermal Dependence of Luminescence Lifetimes and Radioluminescence in Quartz. Journal of Luminescence, 

http://dx.doi.org/10.1016/j.jlumin.2013.07.022.
 

Lapp, T., Jain, M., Thomsen, K. J., Murray, A. S., and Buylaert, J.-P. (2012). New luminescence measurement facilities in
 
retrospective dosimetry. Radiation Measurements 47, 803-808. 


*Red Thermoluminescence
  
Ganzawa, Y. (2010). Red thermoluminescence (RTL) sensitivity change in quartz. Radiation Measurements 45, 985-990. 


*Shell Middens 
 
Bateman, M. D., Carr, A. S., Murray-Wallace, C. V., Roberts, D. L., and Holmes, P. J. (2008). A dating intercomparison 

study on Late Stone Age coastal midden deposits, South Africa, Geoarchaeology 23, 715-873. 


*Skulls  and Large Bone Cavities of  Animals  and Humans 
 
Li, H., Wu, X., Li, S., Huang, W., and Liu, W. (2010). Late Pleistocene human skull from Jingchuan, Gansu Province. 

Chinese Science Bulletin 55, 1047-1052.
 

*Soils  and Paleosols  
Fedorowicz, S., Łanczont, M., Bogucki, A., Kusiak, J., Mroczek, P., Adamiec, G., Bluszcz, A., Moska, P., and Tracz, M. 
(2013).  Loess-paleosol sequence  at  Korshiv (Ukraine): Chronology based on complementary and parallel dating (TL, 

OSL), and litho-pedosedimentary analyses.  Quaternary International  296, 117-130. 


Andreucci, S., Bateman, M. D., Zucca, C., Kapur, S., Aksit, İ., Dunajko, A., and Pascucci, V. (2012). Evidence of Saharan 

dust in upper Pleistocene reworked palaeosols of North-west Sardinia, Italy: palaeoenvironmental implications.
 
Sedimentology 59, 917-938. 


Hall, S. A., and Goble, R. J. (2012). Berino Paleosol, Late Pleistocene Argillic Soil Development on the Mescalero Sand
 
Sheet in New Mexico. Journal of Geology 120, 333-345. 


Van Mourik, J.M., Slotboom, R.T., Wallinga, J., (2011). Chronology of plaggic deposits; palynology, radiocarbon, and 

optically stimulated luminescence dating of the Posteles (NE-Netherlands). Catena 84, 54-60. 


*Soil Pedogenesis  and OSL 
 
Wilkinson, M.T. and Humphreys, G.S. (2005). Exploring pedogenesis via nuclide-based soil production rates and OSL-

based bioturbation rates. Australian Journal of Soil Research 43, 767-779. 


Surface Exposure Dating  (using OSL) 
 
Sohbati, R., Jain, M., and Murray, A. (2012). Surface exposure dating of non-terrestrial bodies using optically stimulated
 
luminescence: A new method. Icarus 221, 160-166.
 

Sohbati, R., Murray, A. S., Buylaert, J.-P., Almeida, N. A. C., and Cunha, P. P. (2012). Optically stimulated luminescence
 
(OSL) dating of quartzite cobbles from the Tapada do Montinho archaeological site (east-central Portugal). Boreas 41, 

452-462. 


Sohbati, R., Murray, A. S., Chapot, M. S., Jain, M., and Pederson, J. (2012). Optically stimulated luminescence (OSL) as 

a chronometer for surface exposure dating. Journal of Geophysical Research - Solid Earth 117, B09202.
 

Sohbati, R., Murray, A. S., Jain, M., Buylaert, J.-P., and Thomsen, K. J. (2011). Investigating the resetting of OSL signals 

in rock surfaces. Geochronometria 38, 249-258. 
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APPENDIX III: HANDY REFERENCE FOR LUMINESCENCE DATING APPLICATIONS (continued) 

*Thermal Transfer OSL  (TT-OSL) 
 
Duller, G. A. T. and Wintle, A. G. (2012). A review of the thermally transferred optically stimulated luminescence signal
 
from quartz for dating sediments. Quaternary Geochronology 7, 6-20. 


Shen, Z. X., Mauz, B., and Lang, A. (2011). Source-trap characterization of thermally transferred OSL in quartz.  

Journal of Physics D. Applied Physics 44, Article. No. 295405.
 

Pagonis, V., Grzegorz, A., Athanassas, C., Chen, R., Baker, A., Larsen, M. and Thompson, Z. Simulations of thermally
 
transferred OSL signals in quartz: Accuracy and precision of the protocols for equivalent dose evaluation (2011). Nuclear 

Instruments and Methods in Physics Research B 269, 1431–1443.
 

*Thermochronology Using OSL 
 
Li, B., and Li, S.-H. (2012). Determining the cooling age using luminescence-thermochronology. Tectonophysics 580, 

242-248. 


Sawakuchi, A.O., Blair, M.W., DeWitt, R., Faleiros, F.M., Hyppolito, T., and Guedes, C.C.F. (2011). Thermal history
 
versus sedimentary history: OSL sensitivity of quartz grains extracted from rocks and sediments. Quaternary 

Geochronology 6, 261-272. 


*Teepee  Rings, Rock Structures, Stone  Pyramids,  
Feathers, J. K., (2012). Luminescence dating of anthropogenic rock structures in the northern Rockies and adjacent High 
Plains, North America: a progress report. Quaternary Geochronology 10, 399-405.  

Feathers, J. K., Johnson, J., and Kembel, S. (2008). Luminescence Dating of Monumental Architecture at Chavín da 
Huantár, Peru. Journal of Archaeological Method and Theory 15, 266-296. 

*Volcanic Ash  or Flows  
Lepper, K. and Goff, Fraser. (2007). Yet another attempt to date the Banco Bonito rhyolite, the youngest volcanic flow in 
the Valles Caldera, New Mexico. New Mexico Geology 29 (4), 117-121. 

*X-rays and OSL  
Davids, F., Roberts, H. M., and Duller, G. A. T. (2010). Is X-ray core scanning non-destructive? Assessing the 
implications for optically stimulated luminescence (OSL) dating of  sediments.  Journal of Quaternary Science  25, 348
353.  

King, G. E., Finch, A. A., Robinson, R. A. J., Taylor, R. P., and Mosselmans, J. F. W. (2011). The problem of dating 
quartz 2: Synchrotron generated X-ray excited optical luminescence (XEOL) from quartz. Radiation Measurements 46, 
1082-1089. 

Note: We welcome improvements or suggestions to this list. We realize it is not exhaustive or comprehensive. SAM  and EGH  
Final Note:  Daniel Richter included a picture of the new lexsygSmart Luminescence Reader that could not be included on  his  abstract  
page. It is included here. We are sorry it could not be included on the abstract page-SAM.  

Figure 2: lexsygSmart luminescence reader 
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APPENDIX IV:  PUBLICATION AND CITATION RECORDS OF LUMINESCENCE DATING  

Graphs generated from Web of Science  on 08/05/13  
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